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—to help you qualify for the 
big jobs in America’s expanding industries 


Brought to You by 28 Leading Experts from Columbia, M. 


.T., Cornell, 


Carnegie Tech., Georgia Tech., Many Others! A Practical Mathematics 
Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 


QP LIMAXING its achievements in adult education, 
the NATIONAL EDUCATIONAL ALLIANCE 
now announces a new streamlined Course in Math- 
ematics especially designed to answer the thousands of 
urgent new calls for mathematically trained men in 
virtually EVERY field! 


On work bench, in drafting room; in the laboratory; 
in tool, die and pattern making; in construction and 
engineering of all kinds; there's hardly a field where a 
mathematically trained man hasn't a decided advantage. 
He gets the better job—bigger pay—earns promotion 
more quickly—and will come out ahead in America’s 
coming industrial boom. 

This New N.E.A. Course in Mathematics makes it 
possible for the average person to acquire—in only a 
few months—a practical working knowledge of all 25 
ea of mathematics and their practical applica: 


ns. It comes to you complete in four volumes filled 
ith illustrated, fascinating lessons designed for home 
study. 


‘You receive instruction from 28 foremost instructors 
chosen from outstanding universities. Each instructor 
is been selected because of his special knowledge of a 
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fatto a Malheur for War ter 


‘Ndtoman 


Robert Baker, B.S. out 
Directors War Tosiuetries 
‘Training Seo! 


particular branch of mathematics and because of his 
ability to simplify and streamline his instructions, 


No previous mathematics knowledge i 
this ingenious teaching plan. You 
Arithmet 


needed under 
it with Basic 
in and proceed by easy stages to an under- 
standing of the most advanced branches of mathe- 


mati 
You'll learn how to use Algebra for short-cuts in 
daily shop problems, in construction work, in tool and 
die making, in welding, sheet metal work and pattern _ 
making, in office and laboratory. You'll learn how to 
apply Geometry in chemistry, mechanics, electricity 
‘and radio, in the drafting room. You'll learn how to 
employ Trigonometry in gearing, lathe centers, blue- 
Prints, die punches, etc.; in range finding, aviation, 
navigation. You'll learn how to utilize Calculus in the 
design and production of ships, dams, bridges, motors, 
You'll learn Practical Applications that you can use 
to win advancement and bigger 
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there's thing jen than i 
the finest... TRIUMPH 


To have as your own—or to represent you as 
a gift—Sheaffer's writing instruments are of peer- 
less quality and unsurpassed utility. Of unmatched 
tailoring, balanced for greatest writing ease, styled 
for beauty—these superlative pens and pencils 
welcome any comparison with any other make, at 
any price. To give Sheaffer's is to give with taste 
and discernment. To own Sheaffer's is to own the 
finest of the fine! 


VALIANT pen, $12.50; pencil, $5; complete set, $17.50. 
Other sets, $3.95 up. Complete range of Colors. 


SHEAFFER'S 


(Conyiaht 194, W. A. Shear Pon Ca. #Trademar 


Unconditionally Gt 
‘anteed For First Us 


Finebine 


SLEEVE T1P° 


Lead Breakoge! 


LISTEN EVERY SUNDAY to SHEAFFER'S “ 
PARADE with Carmen Cavallaro — 
NBC Complete Network: 2 P.M. EST. 

3 P.M. E.D.T. 


AUDELS REFRIGERATION 
AIR CONDITIC SAIN Gul... 24 


Yeo trom 
Basle principe sereicing, operation A pair of bousehold, com 
Baia & lndietrinl refrigeration de air conditioning & “eid 
Inlne ot essential important facts for engineers, services, users. 
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‘A practical Mostrated trade auttant on Dndere cowie fog 
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Aupes DIESEL. ENGINE MANUAL | $2 MECHANICS 


iti te GUIDES 


AUDELS.¥ WIRING DIAGRAMS 


‘Gives practical facts. on wiring 


i 
AN AUDEL GUIDE IS A GOOD FRIEND! 
wings CUUMIRES& tears fc Ein sey i ne 

lebor saving ideas, CHECK NOWI You can look over any Aude! 
‘Guide in your home, Start the Easy Payments if satisfied. 
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‘AUDELS & ELECTRONIC. DEVICES. . , .$2 


‘Gels What Yoo Want 9 Know, 


fice hace ‘ 
Abels WHOIS OVE... met 


ines for all mechantes, 
‘of electric and acetylene welding ineluding airplane Work. 


PSM 


FOUNDED 1872 VoL. 149. Ne. 2 Our Forefathers Ground Their Own.. 
Making 1,125,000 Matches an Hour.. 

POPULAR Roe 
Puppet Factory ... 

SCIENCE x 


Yregteerpmyy| Plastic Fly Shows Nature’s Gyro. 
Bright Notes in Home Lightin, 
at Go Yachting in a Tire Tube. 


Ferry Githeas Plywood Boat Folds Up. 
Chemistry Robs the Rainbow. 


MANAGING EDITORS: Feed ©. Newman, Volta Torrey 


ART EDITOR: Robert Reid Macguire AVIATION 
WOME & WORKSHOP EDHIDR Hercules Heads for the Se@vncunnnnnnnnsian 65 
Marty Walton 


Assit (ots: Pdward F. Allen, Alen F. Armogme, Our Jct Air Force.» 
j Bown Francs Jamey ean a CRETE —- World's Largest Airplane... 
Gorman, Hartley Hows, Frank Rowsome, Jt~ They Missed the Slipstream. 

Martin Mano, Gud V. Sandern Leon Shon, 
ne Severson” Culver Model V. 
WESTERN EDITOR: Andrew R. Boone (Lox Angeles, Cal) Retakes of Flying Histo: 
AI NCIS, Michele deSsoci,HarrySsmocis,E Sweensy Gliding Gas Tant....... 


ANT ASSOCIATES: Sasnvel Dukler, Stewart Rouse, 


Fraeces Cooper (Production) AUTOMOBILES 
STAFF PHOTOGRAPHERS, W. W. Morris, Hubert Luckett Hardy Veterans of the Highway. 100 
\TORML ASKIN. Esie E. Beane Michael Cries, Spark Plugs Tell Engine’s Health. 120 
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| ranuenes Czech Car Has Steel Backbone. 
g Single-Cylinder Motorcycle .. 
i Godfrey'Hammond Auto Ideas acs 138 
Gus Wins Against a Sure Thing.ennmnnee14O 
AUGUST 1946 Tractor Takes to the Woods. 
Cover Fainting by RAY PIOCH 
SCIENCE NEWS INVENTIONS 
Bikini Was Like Thi 


New Ideas from the Inventors. 
I'd Like to See Them Make. 
60-Second ShiN€F ....cenresmermnseee 


Loudspeaker Beams Voice 1,000 Feet. 87 
‘Smallest Ball Bearing... 
Metal Reveals Turbine He: 

Storm Warnings from Waves... 
Inside Story of Wac Corporal 


PHOTOGRAPHY 
SCIENCE AT WORK Biggest Camera Mirror. 
Race Tracks for Thunderbolts Photo Ideas 

Pool Cleaner’s Diving Mask Dream Darkrooms 
Cyclone Separator. : 
How Your Dial Phone Works. 
Engineering Better Bananas. 
‘Underground Exploring by Ait 


Pictures with a Twist. 
New Photo Equipment. 


MECHANICS & SHOPCRAFT 
Saber Blades Cut Sharp Curves...... 146 
PSM FEATURES Jigsawing Thick Stock. 

What to Look for in Prefabs. . 66 Gauge Block Scribes Center 
Any Old Craft in a Shortage. Using Hollow-Head Screws. 
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Library 


prmally, mathematical tranion as com: 
Resale, es eee oat 


study. "Now you get 
umes at a small fraction 
Jd time! Test this Course at our risk 


id ‘expense. Mail coupon, 
set for a week's FREE Examination. 
itera Week You may return it and owe 
thing; however, if you are thoroughly 
avinced that it’ can help you advance 
‘Digaer earnings, keep it at the incred- 
wt terms shown 

ot ACT NOW! 
nin edition is limited in quantity. ‘There 
ay not be enough to meet na 

and. “Avoid. -disappo! 

ree-Trial Coupon NOW! National Edu- 
tional Alliance, 37 W. 47th St, New 
ork 19, N. ¥. 
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Hengreating ars, co 2S ERT ae expansion 

Siuinate points in drawing, Specific and latent heat, etc. 
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Short-cut operations in eni- 
Beering problems, 


Measurements: resistances: 
oo : stants. 


eyele, index num= 


Solves problems that can be 
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Solved in no other 


National Educational Alliance Inc., 
37 West 47th Street, New York 19, N.Y. 
‘Without obligation to me, 

2 week's PREE examination t = 
TICAL MATHEMATICS LI ages Af 
one week's FREE TRIAL examini Oks and 
‘owe you nothing; of keep them and send you only $2 then and $2 a month 
‘until the bargain price of only $9.80, plus a few cents postage, is paid. 


‘4 volumes of 1280 pa ter 


a, 1 will either return the 


SAVE COST OF 5 LB. SHIPMENT PLUS 30c CASH DISCOUNT. Send only $9.50 with 
this coupon as full payment. Same return privilege, full refund guaranteed. 
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STATE 


Rope Jf you prefer to examine luxurious De Luxe Edition in —, 
sined oxibid Arteraft, beautifully embossed. Only $1 per volume extra, Samo forms, 


you WERE WRONG 


THE TIME YOU FORGOT YOUR WEDDING ANNIVERSARY 


AW, HONEY, I 
DION'T REALLY 
FORGET. | MEANT 

TO SURPRISE 


BO0-HOO — HOW 

COULD You FORGET 
lg) WHAT DAY THiS IS. 
fy YOu MUST NOT 
L-\ Love ME ANY 


ANYWAY, I'D BETTER HIDE 

MY PIGGY BANK. ITS GOING 

TO COST HIM PLENTY TO ff 
SQUARE HIMSELF. 


ULL HAND IT TO 
POP IF HE CAN 
SELLTHAT STORY, 


everything. 
forget this: Repl 
plug wires with P 


‘orn-out spark 
ard Four-Forty 
ul, peppy, and 


Thanks to 
ard Four-Forty provides lasting protection against 
heat, cold, oil, moisture, corona and abrasion. 
And because of this special Packard feature, Four- 
Forty maintains full efficiency while your speed- 
ometer clicks off the thousands and thousands of 
miles. Regardless of driving conditions, you can 
be sure there are no voltage “leaks” when Packard 
Four-Forty is on the job. 


especially rough outer sheath, Pack- 


PACKARD 
CERTIFIED RE-WIRING SERVICE 


This sign means cable service at its ber 
tight Packard cable and the right methods. 
Thousands of dealers provide bette 

service at a revit of the Packard 

fe: Witing Program. 


FOREMOST BUILDER OF AUTOMOTIVE AND AVIATION WIRING 


More new cars are originally equipped with Pack- 
ard cable than with any other kind. Most leading 
service stations and garages have made Packard 
Four-Forty their replacement choice. Take it 
from these automotive leaders—you're right when 
you use Packard spark plug wires, lighting wires, 
battery cables and ground straps! 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OMIO 
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New Shop ideas. 
Tiny Super-engine (Part III). 
Electric Drill Hints .. 


HOME MECHANICS & HANDICRAFT 
Sand Schooner. . 
Clear Plastic Projects. 
Mounts for Model Planes. : 
Shoe-Box “Movie” for Comics..... 
Sash-Weight Anchor. 
Cance-Paddle Holders ... 3 
Model of Sharps Breech Loader... 
Blade Slits Paper Accurately. 
Triangle Has Curve and Scale. 
Portfolio for Blueprints... 
Fitting and Rigging the Alert. 
Raising Walls on a Slab Floor. 
Modernizing an Old Rocker..... 
Grooved Block Holds Notebook 
Prairie-Schooner Plaque 
Strong Joints for Models. 
Tape Stencil for Lettering... 
Model Grilles from Radio Tubes 
Wall-Mounted Bed Lamp. 
Trick Bulb Glows Without Wire 
Wattmeter Checks Current Draw. 
Vise Made from Monkey Wrench, 
Water Device Finds Level Line... 
Alarm Clock Rings as Doorbell 
Pulling Out Stubborn Staples....... 
Tractor Drive on Spray Tower. 
Power Mower Does Several Jobs 
Door Mat for Chicken House. 
Air Blowers Cure Hay Quickly. 


RADIO & ELECTRICITY 


“Ham” into Scientist 134 
Push-Button Test Panel 192 
Check Speaker-Plug Connection. 192 
News in Electronies..ncssnnnnnesnsve 193 
Antennas for the New FuM. Band......s0196 
DEPARTMENTS 
Voice of Science..... 7 
Letters. 16 
March of Science. ipsa 88 
| What’s Your Ingenuity Quotient?. 147 
Home Owners oo 148 
New Tools Se ee ae 
Modern Living... 2 sari 160 
Keeping the Home Shipshap. oe 64 
Craftsmen at Work. i renee (7) 


Home Experiments 


Editorial Memo. 


n't 
Not unless you're well over 54 years 
we —for that is how lon 
us schools have been mak 
for Success readily available to all. 

Before I. C. S., multitudes of potentially 
able men and women had no place to turn for 
the knowledge they needed in mastering re- 
warding careers. Today there’s no excuse for 
any one anywhere to struggle under the handi- 
cap imposed by lack of training. 

If you are one of the many without time or 
opportunity to attend traditional schools . . « 
if it’s necessary for you to do your learning 
while you're earning... . 1. C. S. is especially 
designed for you. Whatever your interest, 
you'll find it covered by one of the 400 I. C. S. 


an 


these world- 


INTERNATIONAL CORRESPONDENCE SCHOOL 


Courses in technical and business subjects. 
However you're situated, this training can 
be yours. 


The records of thousands of successful 
ts demonstrate that today’s I. 


c. Ss. 
student is tomorrow's leader. The same Oppor- 
tunity they seized is at your door right now. 
‘That’s what I. C. S. means to you. . . if you 
are alert, forward-looking, determined to get 
ahead. You can prove ss by mail- 


stude 


our alertn 
ing the coupon right now. 


tion, please send me full particulars about 
1 structural Engineering 
EStrveviog ant Sinpoine 
‘Air Conditioning Communications Courses 
Fiumbing | Hlectronin 
Chteatm Fitting 5 Practiel Telephony 


‘Air Conditioning 
Plumbing Courses 


Heating 
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lstrcal Drafting 
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B Structural Drafting 


BOX 7665-L, SCRANTON 9, PENNA. 
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Stat 


Present Position 


Working Howre Aa 
‘Special tuition eaten fo mem! 
Canadian resident 


Pa. 
The Armed Forers, Enroitment 
coupon to International Corre 


Length of Service in World War I. 
ender the GA Bill of Rights approced for Wor 1 Veterane, 
ince Sehoals Cenadian, Ltd., Montreal, Conada 
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SHORAN-<a surveying system 
with pin-point accuracy! 


One small error in a map can be 
the location of an oil well 
. But w 
vast areas can now be charted by 
plane with an error of less than twelve 
inches in five miles—ans a matter 
of minutes or hours as opposed to 
weeks or months that would be re- 
quired by laborious surveys made on 
the ground. Shoran is called one of 
the most important geographic in- 
ventions since the compass. 
Shoran can also direct a plane flying 
taal blackout or nary overonst sie 
such accuracy that during the war i 
was possible to drop bombs on 
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ed feet ahead of completely 
ble advancing troops below with 
unerring precision. 

Just as Shoran is a revolutionary 
stride forward in map-making, so do 
all RCA products represent the far- 
thest point of progress in their fields, 

And when you buy anything made 
by RCA or RCA Victor, you are sure 
of ge ‘one of the finest instra- 
cats ofits Kind science has achieved. 


Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20. Listen to 
The RCA Victor Show, Sundays, 2:00 
Eastern Daylight Time, over the 


military secret, 
veloped at RCA 
a world center of radio and elee- 
tronic research. The same skills 
that developed Shoran keep RCA 
and RCA Vietor outst 
radio, broad tele 
recorded entertainment. 


joran was de- 


RADIO CORPORATION of AMERICA 


POPULAR 
SCIENCE 


YEAR after Hiroshima, when the news of 

atomic fission burst upon a wondering 
world, the working atom is still a weapon of 
war rather than a power for peace. Man's 
greatest triumph over matter began as a 
bomb, and it is still a bomb. 
So ‘this has been a lost year, a year of 
fear, during which atomic power bee: 
political force, overshadowing science, and 
clouding with ugliness both national and 
international affairs. 

The very scientists who brought the bomb 
into being have been shackled to it by mili- 
tary secrecy. The very applications of atomic 
energy to the health and wealth of the world 
that might make war obsolete have been 
halted, The great new power of science has 
been seized by politicians and diplomats. 

Some scientists, frightened into under- 
standing of their enormous social respon- 
sibility, have tried to arouse their fellow 
countrymen to the dangers of old-fashioned 
thinking in the huge new dimensions of 
nuclear phy: But they could not stop the 
blast at Bikini. They will need help to halt 
future political demonstrations of atomic 
power. They need your help. 

For if atomic energy has been made a 
political thing to its detriment as a scientific 
development for your welfare, you can help 
to free science from politics by using your 


available political machinery. 


You can write your Senators and Repre- 
sentatives urging their support of any bill 
ising development of atomic energy 
civilian uses under civilian control. 

You can read the Smyth Report, which 
told how the bombs were made, and ask 
yourself — and your Representatives — why 
there has been no Smyth Report on non- 
military uses of atomic energy. 

You can bet dollars against disaster by 
subscribing to the work of the National Com- 
mittee on Atomic Information, 1749 L St., 
N. W., Washington 6, D. C. This is the clea 
ing house for public information established 
by some 70 organizations representing 
scientists, churches, labor unions, and other 
groups of interested citizens. 

You can make yourself politically potent 
by joining your own neighborhood groups 
that are trying to educate the public to an 
understanding of this most vital of problem: 

Most of all, you can keep yourself i 
formed. You don't need to be a scientist to 
be adequately informed as a citizen. You 
don’t need to know why or how atomic ener- 
gy works. But you should know what has 
happened, and what is involved, if you and 
the bomb are to enjoy happier birthdays. 


Kinny Gittreces 
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( Diterant Elede Shapes 


X-acto is always right—always ready! 


“Like my good right hand. 
‘Thats how much Xeacto Knives mean to Maria 
Prahn, profesional art and expert whiter of 
Freeport, Long Island. He has used them for years, beset Melony tyre gheenesh 
he mye for both hn work and his hobby and ome corer. er whiting encore or 
finds them alway sharp, with always the needed 
Wade contour 

Just look at them — there to the right are the 
thirteen scentifcally designed blade shapes wich 
take X-acto the ida! knife for every art ad craft 
Each of fine surges! steel, ground salpa-harp. 
With X-acto's three firm-grip, all-metal knives, 

wortment of thew verte, Interchange: 
‘iades, even an amateur cam tackle any hobby 


‘Small Tools Are « Big Help,” says Mr. Prehn. 


“Thera many watt at ty aa ol Resse 
Prony papier eon ene 
perfectly.” No, 85 X-acto Tool Chest: 3 all-metal Pah RG 
Goes osunvekeemenmmaneees oe 
anaes | KNIVES BTOOLS <a 


Toronto 
handy desk-drawer-sise wooden chest, $12.50. At hardware, hobby and gift shops *Reg. U.S. Pat. OF. 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven't? 

Verylittle, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 


profitable knowledge and ability—that same LASALLE Extension University 
confidence and aggreesivenese—if you are will #4 qe 
ing to pay the price in earnest, necessary study. 883-R + 417S, Dearborn « Chi uw, 
For LaSalle has spent 37 years developing, Saea sie 
testing and proving, with over a million student grap ley plisnbeerer ee key nbd ler pad 
members, spare-time success training in certain your free 48-page booklet about that field and your 
specialized business fields. What scores of thou- success training in it, 
sands of men and women—many just like you CAccountancy DSelesmanship 
—have done, you should be able to do. COftective Speaking 
You peed not. esre.yout Borne of tera Peete Seateaaae 
your job; you need pay comparatively little paduststat a a 
money. But you must be ambitious and willing : a 


to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LA SALL erenaiak UNIVERSITY 
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Strange Keys 
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Ao the Powers 0f the Universe 


*¢(XOD GEOMETRIZES,” said an ancient sage. 

Within the straight line, curve, and angle— 
and their combinations—exist the forces of cre 
mn, These secret symbols contain the mysterious 
laws of the universe. Upon their right use—or the 
neglect of them—the success or failure of every 
human enterprise depends. 


Have you a desire, something you wish to ac- 
complish in life? Put your finger on a dot. In 
whatever direction you move your finger from the 
ade a beginning. Thus a dot is the 
or a beginning. Your desire then 
is also symbolized by one. If you follow the proper 
method or way to accomplish what you want, you 
have arrived at point two. Whenever these two 
symbols are brought together—the idea and the 
right way—you produce point three—the success of 
your plan. Success, therefore, is symbolized by the 
three equal sides of a triangle. 


In planning your personal affairs—business, do- 
mestic, or the welfare of your family—do you use 
a Cosmic formula? Do you determine whether 
your acts are in accord with Divine truths 
eternally expressed in symbols? Why does 
circle represent completion? Why is it 
said that a man is on the square? These 
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THE ROSICRUCIANS, AMORC - 


symbols are used by astronomers and scientists to 
prove the physical laws of the universe—why don’t 
you apply them to the problems of your everyday 
world? Learn what symbols, as powers and forces 
of nature, you can simply and intelligently use in 
directing the course of your life. 

Let the Rosicrucians (not a religious organi 
tion), a world-wide brotherhood of learning, reveal 
to you the symbolism of successful living. 


Let this GIFT BOOK Explain 


If you want to prepare yourself through under- 
standing for the greater rewards of life, write for 
the fascinating free Sealed Book. It explains how 
you may receive this age-old wisdom. Use the 
‘coupon below. 


ested “in, knowing how I may obtai 
Rosicrucian teachings. 


Name... 
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JOSE, CALIFORNIA, U.S. 
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‘You learn by building real r EXTRA zee use this extra money 
Radio Circuits with six ONEY fixing neighbors’ START YOUR OWN 
kits of parts I send you. Radios in spare time. Rs DIO SHOP. 


You Train at Home by Practicing 
with 6 Big Kits of Parts | Send \ qx) 2233553: 


fixing neighbors’ Radios in + 
2.5 sri, | hile sll fearting! from here {sg short 
‘National time Radio Shop oF 


Do you want Future for Trained Mon Is Bright in 
&@ good-pay Job in asin, Ftevilen, Khetronies 
Radio — or your It's pro 


babi 
Radio naw than 


al 
eating. repalring 
ietrs Ov PARIS 1 send! 
Many Beginners Soon Make Good Extra 
Money In Spare Time While Learning 
The day. you enroll 1 start sending 
EXTRA MONEY “JOR Biers 


Mail Coupon for Sample Lesson and my 


eM aa neh Sa 
we eA ISaEe Loe EN ee eee Stody Redlo Scheal, Weshington 9, D.C. 
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OFFERS LOW COST 
LIFE INSURANCE 


Postal Life offers $1724. in Protection for $2.00 
monthly (age 21). Other Ages in Proportion 


THIS. PREMIUM HALF PERMANENT RATE 
Policy Fully Pi 


NEW YORK, Saturday, Postal Life of New York, unique 
Tiron Importint Old Lie, Legal Reserve Life lasurasce 

Panic, is again offering this special modifed policy, already 
Pwned by thousands’ of American, families. Yoo pay ball the 
Permanent tc until the oth years $200 monthly for substantial 
Emounts of Protection: depetding fn age! 32:00 monthy, pape 
for $1754, of tite tong’ protect at 20; 81143, 2 407 95:00 
thonthly buys $3630, af $0. ete. Proportiontte atsounts at other 
te Yeu py ao renner 30 yee plc fly Basl-ap 


-up in 30 years 


For your convenience we print below a coupon that can be 
lipped and sent to Postal Life, Full 1 Fates, ete, will 
Bevent to you promptly, There is 8 to buy but we 
advise immediate action, Life Ins I to your future 
find your family's, wellare, “Postal Lite Insurance Company, 
S11 Filth Avenue, New Y. 
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Is )-405, New York 17, M. ¥. 
[Mail cates and full details about your *'$2.00-per-month'", 
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OUTDOORS 


__ The field of Landscape Gardening, 
Fr] olfers unusual opportunites for 
tained men ... greatly augmented 
. by the huge home-building a 
modernizing program ahead. We 
provide thorough, interesting bore. 
taining during your spare tine 
adlapeed 10 your epsenal condsices 
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BE YOUR OWN BOSS 


7A graduate says, "I fawbed the ” Thee are msoy employmenrepper 
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now Taverape about $200 per bout fedex you cam enuly yout cme 
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Service from Coast to Coat! 
NATIONAL LANDSCAPE INSTITUTE 
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£2 UNIVERSITY EXTENSION CONSERVATORY 


BECOME AN EXPERT ON 


EXAMINE THIS GREAT BOOK FREE——— 
1 | 2, VAN NosTRAND COMPANY, NC. i 
250 Fourth Avenue, Ne 
| Pleose send me 0 copy of 
oys | will either return 
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Are You Satisfied with 


Let Me PROVE I Can 
Make YouaNEW MAN in 
Only 15 Minutes a Day! 


OW do YOU look stripped—in locker-room oF ex 
gym? Skinny, scrawny, sparrow-chested, self-con- 
scious, HALF ALIVE? 


How do you feel when people notice your physique? Can 
you stand their gaze? If you're not satisfied with your present 
physical development, let me prove I can make you a New 
Man—in only 15 minutes a day, right in the privacy of your 
‘own home! I'll give you biceps like iron and a fine, deep 
chest. I'll broaden your shoulders, add ridges of solid 
muscle to your stomach, fill out your arms and legs. If 
you are fat and flabby, I'll streamline you into a 
picture of radiant manhood 


What “Dynamic Tension” Can Do For You 
‘Dynamic Tension" changed me from a flat- 
chested 97-Ib. weakling into the red-blooded 
HE-MAN that I am today. That's how I’m 
turning thousands of fellows LIKE YOUR- 
SELF into New Men—with husky, handsome 
body and tireless endurance. I can do the same rote Bt Chertes | 
for YOU! Let me PROVE it! Atlas, twice wine 


“Dynamic Tension” is a PRACTICAL and NATURAL fe ile fue 


method. You use no tiring apparatus, no muscle-straining Perley Dena: 
gadgets. My method is actually FUN! In only 15 minutes °e# Man.” 

a day, you will actually see your muscles increase into 
powerful bulges of brawn and strength. You'll enjoy new SSeS 
stamina, a glad-to-be-alive feeling. Before you know CHARLES ATLAS, Dept. 1H, 

it, you'll have a rugged, handsome body, a rough-and- © Rast 23ra Seret. ew Vor 10; H. Ys I 
ready ambition surging out of you that the w. Lips te Mae ets 
lick! I'll show you how it really feels to LIVE I t 


SEND FOR FREE BOOK 


AILT ask is that, you mail the coupon NOW 
for my illustrated FREE book. “Everlosting 
Health ‘ond Strength."* It shows actual photos 

ve ‘changed from weaklings into re- 
ens of manhood. If you want a 
body that men respect and women admire, then 
get this coupon into the mails as fast as you 
fan. Address me personally: CHARLES ATLAS. 
Dept. 1H, 115 E. 23rd St. New York 10, N. Y. 
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‘ADAMS BROWN. COMPANY, Dept. 268 
Chestnut Hill 67, Massachusetts, U.S.A. 


WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 
OWN BINOCULARS! 
Complete Ser of LENSES 
‘and PRISMS from 
Navy's 7X, 50 Model 


Save up to $150,001 


y's. Power Glassep. Or you 

Binocular) in" which case 

"Binocular Components wil 

‘enses "and ‘Prisma are’ in ‘excellent’ con- 

dion. “Lenses are cemented) and have the new low reflection, 

contin. “Complete assembly “directions included for’ ‘either 

rh | #5102-N Binocular Set of Lenses 

&Prieme 


(STINGS. {82-58 Postpaid 
MMM KODAGHROME pROiECTiNG Uehis ‘Sey—Consists ot 
‘Achromatic Lenses for projecting. plus 2 Condensing Lenses 
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ARTS and SCIENCES 


| Seurees # Philosophy: Education: Letters; Publte Health; 
Medical Jurisprudence; Psychology Sociology; Physics: 

Chemistry: Plasties; Geology: Political Science, Thecle 

| Besinees ins Sets cero Saenees 

tistics: Agriculture, 


ENGINEERING 


fn Electrical, Civil, Mechanical, Drafting, Archi- 
‘Steam, Aeronautical, Radio, Structural, Mining, 
| Industrial, ‘Petroleum, ; Chemical, Diesel,’ Automo: 
bile, Refrigeration, ing Engineering. 


Complete Professional Law Course includes 20, Hornbook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 


MeKinley- Roosevelt Incorporated, 4610-AB, Sheridan Rd, Chleago 40,11. 


“How to Make Money 
With Simple Cartoons” 


‘A book everyone who likes to draw should have, 11 Is free; 
ne obligations. Simply addres 

CARTOONISTS’ EXCHANGE 
Pleasant Hill, Ohio 


Dept, 1448-0 
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«to go to College? 
or to enter a Profession? 


fut ae scouting, Arenicar, Nerang, Danity, 
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INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


62-H Adams Building, Washington 4, D.C. 


Patents | Registered Patent Attorneys 
Trademarks | Behe protection and prcudore: hs rocwest deus tok 
Copyrights | Name = 

H Address — 
[; x@liye = 
Registered Patent Attorneys [Please wiite or priat plinly) 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


62-H Adams Building + Washinaton 4, D. C. 
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Get ALLIED’S 
1946 RADIO 


CATALOG 


Send for it 
NOW 


LARGEST STOCKS OF RADIO 
AND ELECTRONIC EQUIPMENT 


ALL THE LATEST, best values in Radio! New 
receivers, phono-radios, Ham sets and gear, 

ares, WibeHs Dall dars: KitW, COOR RDEAFAIUS, SOLS: 
Book®, cest instruments, public address systems: 
More than 10,000 items. Leading makes. Guar- 
anteed quality. Lowest prices. Fastest service 
from the world’s largest and most complete 
stocks. Send for your FREE copy of Allied's new 
1946 Buying Guide now! 
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| 
{ HELPFUL RADIO BOOKS 


‘Data Ne, 37-782, 206 


ie Ferra Terms Ne. 37-751 106 
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ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-H-6 
Chicage 7, Illinois 

(Send FREE 1946 CATALOG 
[Send Six Books No. 37-799 
Gisend Books checked above 
‘{Dsend Calculators checked above 
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= LETTERS 


Scientists, Unite! 


Sir: 

Science . . . is being restricted by politi- 
cians and militarists throughout the world. 
Before the . . . war science was international. 
However, scientists today are not allowed 
to transmit certain basic scientific informa- 
tion out of their respective nations because 
of the claimed dangers to national security. 

Since unrestricted international exchange 
of scientific information is essential to hu- 
man progress, I see no reason why the sci- 
entists of the world should not attempt to 
get together and form an International Sci- 
ence Commission, responsible only to the 
U.N. This commission would be composed 
of leading scientists from all nations, and it 
should have access to all scientific data in 
the world. The purpose of the commission 
would be to obtain and disseminate scien- 
tific data among nations freely. In case of a 
threat of war, or actual warfare, the com- 
mission would cut off scientific information 
of military importance to any nation deemed 
to be aggressive by the U. N., or to any na- 
tions already at war with each other. 

Cp. Jos. Gaysowsxt, Jn. 
Camp Forrest, Tenn, 


Dr. Harlow Shapley, director of the Har- 
vard College Observatory, is one scientist 
who agrees. He recently called on the Unit- 
ed Nations Educational, Scientific and Cul- 
tural Organization to establish international 
centers for scientific studies—large-scale lab- 
oratories for astronomy, health, food, marine 
biology, and nuclear energy. 


Scientists Vote Thanks 


Sir: 
I read to the members (PSM’s) excellent 
article on the application of atomic energy 
to medicine (May '46, p. 91) by Carl Dre- 
her... We find ourselves in perfect agree- 
ment with the statements you make in your 
editorial (same issue) and we are very ap- 
preciative of the . . . attitude your periodical 


| displays toward science and scientists. 


INVENTORS 


° T. Rules of Practice of U. S. Patent 
Office advises—unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our long and varied experience 


readily to understand inventors’ disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 
ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 
Remember, the details of your invention 


do not have to be 100% perfect before you 
can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property.” free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-T Victor Building, Washington 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


e 
COPYRIGHTS 


142-T Victor Building, Washington 1, D. C. 
1 Send me further particulars on how to protect my invention and 
PATENTS 1 “Invention Record” form at once. 1 understand that this request 


Registered. Patent Attomeys 


1 does not obligate me. 
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ADD LIFE TO 


Ask your gas station attendant to add Pyroil. 
Provides constant film of lubrication on cylinder 
walls, prevents rust, corrosion, reduces friction 
wear, frees away sludges and gums and reduces 
carbon formation. 

PYROIL FOR AIRCRAFT ENGINES. Use 
Aircraft Pyroil B for lubricating oil, Aircraft 
Pyroil A for gasol 


Manvlactured and Guorenteed by Pyroil Company, W. V. 
Kidder, Founder, 156 Moin Street, Le Crosse, Wisconsin. 


PYROIL COMPANY 
156 Moin Stret, La Crosse, Wisconsin 

T want my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish 
this for me. 


Name. 


Jerry, the talking dog, is 
entertaining bospitalized 
veterans, by courtesy of 
the PYROIL Company, 
Picture of Jerry, sent on 
request. 
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Therefore, it is a great pleasure to me to 
carry out the unanimous resolution of our 
Association and to convey to you our sin- 
cerest thanks . 
Mitton SANDERS 

| Chairman, Executive Board 
Washington Associa 
Scientists 

Mt. Rainier, Md. 


Engine Trouble 


Sir: 

In all the 11 years that I have been tak- 
| ing PSM I have noticed for the first time 
|... that you have made the mistake of 
| calling an engine a motor. 

. An engine is a machine that develops 
its own power while a motor draws its power 
from some other source. 
| Manvin C, Ramsey 

Kerby, Ore. 


Webster seems less certain, defining en- 
gine’ as “any machine by which physical 
power is applied to produce a physical ef- 
feeks motor as “any internal combustion en- 
or, in electricity, as “a rotating ma- 
ie as a dynamo, which transforms elec- 
trical energy into mechanical energy.’ 


Cheers 


Sir: 

Hats off to that guy down there at PSM 
who thought of stopping the practice of 
running stories over to the back of the mag- 
azine. I just hated to be reading along in a 
good part of a story, and then see the words 
“continued on page 200” flash in front of 
my eyes... . 

‘A. SrnatraN McALusten, Jn. 
Covington, Va. 


“That guy” believes in shorter, meatier 
. Dropping the runover makes shorter 
makes room for more of them. 


Ode to an Ancient Car 


Sir: 

I have read with interest (and some 
amusement) about the ancient Rolls Royce 
at the all-wise Gus Wilson’s Garage. 

Town a Rolls Royce, made in 1927, which 
is still in almost perfect mechanical and 
structural condition after nearly 50,000 
miles. It will cruise with perfect ease at 80 


LET ME TRAIN YOU 


»for RADIO ELECTRONICS & TELEVISION 


fesm RADIO SET 


for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING 


Beginners Learn FAST 4 
START NOW! Big Developments) 
Ahead in F. M., Radar, Television\ 9 


MAKE GOOD MONEY IN 
a Business of Your Own 
...or a Good Radio Job. 


Succeed As a Radio-Electronician 


cova. eeiaiacea’tor | COUPON > 


noe es ¢ 
Bers 


Give Yourself the Backing of a 
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REFRIGERATION 
AIR CONDITIONING 


Refrigeration and Air Conditioning have leading 
place in fast growing fields of our time, Trained men 
paid well to servi 

household and commercial refri 
new developments such as Fri 
Foods and many new industrial uses, 
Demand for comme 
in restaurants, b 
florists, bakeries, ete—air conditioning 
in homes. offices, shop: 


Start Now—Full and Part Time Earnings 
There may never again be such opportunities fo 
men who want better jobs 
to ket in on 
fast! If over 17 and under 6 
you can get started, CONSULTATION 
AND PLACEMENT SERVICE 
WHETHER YOU ARE INTERESTED 
IN WORTHWHILE ET. 
TING UP YOUR 0 


Begin Training at 
Home or Come 
Directly to Shops 


Begin your training at home 


install, maintain, repair, rebuild 
Important 


ators. 


directly to. sho} 


M shop expe: 
‘has gone into the practical lesson assignment 
‘That is why It is easy. for mecha: Iinelined me 
to learn by our Home Study training and start on actual 
refrigeration work. 


A NATIONALLY KNOWN INSTITUTION 
GeT-L. wna ontycivitiun schoo! selected by Army to 
tral gervice men for retrizeration. Same quailty training 


VETERANS 
Write for free information tell- 
ing how you can get your training 
under “G.I. Bi 
COMMERCIAL TRADES INSTITUTE, Dept. A-18 
1400 W. Greeneat, Chicage 26, Ui. 


Fill Out, Cut Out, Mail Today 


' FACTS FREE for Men Who Want to Get Ahead | 
COMMERCIAL TRADES. INSTITUTE, Dept, AIS 
$200"W" Grecmiants Chicane 1 
Bend free itatrated Brochies and 

| Sctaarsion and air ondiinsing 


4 


‘other information about | 


1) check nere i interested in 6.2. Tratnine | 

| NAME. — 
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m.p.h. The motor is so quiet that, stopped 
for a traffic light, you have to look at the 
ammeter to tell if it is running. 

The only repairs it has ever had, other 
than expendables such as radiator hose, 
spark plugs and the like, is one new clutch 
plate and a new exhaust pipe and muffler. 
The finish is like new; the engine has never 
been taken down or touched in any way be- 
yond a few valve-grind jobs. 

It has four-wheel brakes, and complete 
pressure lubrication; the cylinders are mirror 
smooth; at 40 m.p.h. I get 13 to 14 miles 
per gallon of gasoline; oil consumption is 
Jess than one quart per 1,000 miles. 

While I admit that such gadgets as radar- 
operated ash trays are missing, my Rolls 
still is, in spite of its age, far ahead of any 
modem car in sheer excellence of design 
with a view to, . . long life. 


Jor 


STANLEY 


Kingston, Ontario, Canada, 


Too Much Car for the Fuel 


Sir: 

After reading your article, “Superfuels 
Waiting for Tomorrow's Cars” (PSM, June 
46, p. 124), I became determined to pass 
on to you my gripe... I was astonished 
to leam that fuel efficiency rose approxi- 
mately 30 percent from 1931 to 1940, But 
this does not mean that fuel economy has 
increased . . .. Friends report that it ac- 
tually costs about the same or more to run 
one of the new cars as it did to run a car 
10 or 12 years ago. If a Model A Ford 
could get 20 miles per gallon, then it seems 
logical that a 1946 Ford should get 130 
percent of 20, or 26 miles per gallon. I 
believe it actually gets from 16 to 18. 

. . . Today's car is too heavy. Power is 
being wasted in lugging dead weight . . . 
I believe the ideal car should weigh less 
than 2,500 pounds, should have an engine 
of less than 60 hp. and should have four or 
five cylinders to facilitate rehauling. Such 
a car should get better than 20 miles per 
gallon. 


Ricuanp N, Kixc, Jn. 
Providence, R. I. 


PSM grants that there is no good reason 
why the automobile that takes a salesman 
on his rounds or a businessman to the station 
should weigh 10 or 15 times as much as its 
lone passenger. And some manufacturers 
are tackling the problen 


to Meet New Conditions ! 2 Opportunity Fields! 


Youll Need ALL-AROUND Training R Get Rony QUICK-in 1 of these 


PICK FIELD YOU LIKE— 
SEND FOR BIG BOOK _ 


FREE % 


500 So. Paulina Street, Dept. C6-73H, CHICAGO 12, ILL. 
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It’s YOUR future—Make the most of it! 


Start now fo earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 

portunity to. get 

In electrical maintenance and repair—and at top-notch 
‘and abllity—to cash in om 


7. You can tool 


THE 
MAINTENANCE AND REPAIR 


1896 pages, 1736 Wiostrariens 
wiring or motor 


START NOW TOWARD A FUTURE IN 


REFRIGERATION and 
AIR CONDIT. JONING 


tion and Air Conditioning are 
sinat Industries of America, 


103 peed to 


1 meshanteally inlined get the training yo ae 


sa ee eape ena inaps wvorne 
rd Ale Condit 


1a of obligation. Wi Sa ae 
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started | 


| 
LIBRARY OF ELECTRICAL 


SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW COST 


Learn to Service and Repair 
ELECTRICAL ARPLUANCES 


mur own electrical appliance service shop. 
ed. vering house wiring, motor re 


‘appliai 
“PACIFIC TRAINING SCHOOL 
7217 So. Broadway, Dept. S-7, Los Angeles 3, Calif. 


sion ‘So. Dearborn St. 
institution Dept. 883-H, Chicagos, tl, 


MONEY- 


MAKING Benalla 


sdk Picture Chart Method 


LEARN 


PORTRAIT 
PAINTING 


LEARN ial 


der unlave, Stuart, Syatem. men and. women 


STUART 
STUDIOS 


ENJOY GREATER OPPORTUNITIES... 
for 


y 


are | 


Getinto RADIO 
ELECTRONICS 


| THROUGH DeFOREsTS 
| RESTS AB 
THANIMG EMPiovMEN sane 


PREPARE AT HOME IN SPARE TIME 
or IN OUR CHICAGO LABORATORIES 


Radio, Electronics, Radar—and all the 
many applications and opportunities of 
each, are wide open to trained men! If you 
are even slightly mechanically minded : . . 
if you can follow clear, easy-to-understand 
instructions—you ean prepare now for this 
Good Pay, Bright Future Industry 
SPARE TIME AT HOM 
in OUR MODERN CHIC 
RATORIES! When you complete our 
training you'll I aualifi 
yood-pay job in the Radio- 
VETERANS! ics Industey—or to start a business 
DeForest’s offers you Residential of your own. Mail coupon TO- 
or Home Study G. 1. Training. DAY for FREE information! 


ACTUAL “SHOP 
EXPERIENCE” FROM 133 
PRACTICAL EXPERIMENTS 


Ding” by making 33 ta 
i 


“SYNCRO-GRAPHIC” 
LESSON TEXTS SPEED 
PROGRESS 


MOVIES MAKE LEARNING 
FASTER—EASIER 


MPLO’ 


YOU GET CTIVE SERVICE 
When you complete DeForest’s Training you get the help of De \ 
Forea's Elective Eeoplayment Service which hee plated so many 
men in good-pay jobs with the industry's leading manufacturers. . 

N. 


‘ira berice avaiable to you regardless of where you I 
gardleas of when you want to use it—vwithout added coat?” | >. " 
| DePORESTS TRAINING, INC. 
SEND FOR FREE INFORMATION i 2 Neth, nd Avenue, Dept. PSC. | 
| Chicago 14, Tine, USA. 
| Please send me your “VICTORY FOR YOU!" 
{BOOK and EQUIPMENT FOLDER 


in the modern CHICAGO LABORATOR- | "®™ 
TES shown at left, write for special detain, | gatese 


DeFORES NING, INC, [a 
HCAGO 14, KLINOIS Fi RWEaT eters 


ANjarion 


MAXIMUM TRAINING IN MINIMUM TIME 


ing i carefully designed 
MORE MONEY FOR YOU. Aa slumet of over 6000 wee 
ceful graduates proves oue career training wasurpassed, 


GE VETERANS provticd unter“ hao hy 


y NOW IS THE TIME 
jk. for a Business of your own 


GET ALL-AROUND ‘A FEW SHORT WEEKS 

TRAINING FOR THE || MAKE ALL THE DIFFERENCE 
EFFICIENCY 'LEARN-BY-DOING IN OUR 
‘YOU WAN WELL EQUIPPED SHOPS 


ll Out, Cut Out, Mail Today 


| FACTS FREE for Men Who Want to Get Ahead 
| appuiance Training, scMoot, Deot. 
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Get tuto Good Paying 
AUTO BODYa+./ FENDER WORK 


we! ty P Ment8 o6t. Ifyou are mechanically nctined, 


‘start now to learn to become an auto body me- 
ebanie an 


Courseincludes acetylenewelding,spray paint= 
ing, use of hand an tools. 
THOROUGH, RELI. 
Auto body and fender repairing is one of the 
best profit-makers in any arageor service 
iployment placement service inclu 
how you how togoaboutLoget started 


yourownshop. Get. 


o sreratern @ . uritities ENGINEERING INSTITUTE 


ELECTRICAL TRAINING 


Intensive 8 months 
Sal electrical nei 


co course in fundamentals of indus 
luding radio, electronics. Pi 
des, Approved Tor vot 
Training, 03rd year, Write for catalog 


BLISS : ELECTRICAL SCHOOL 
Takoma Ave., Wash. 12, hw 


&% Sx Ferg SG. 


TRI-STATE COLLEGE 


$. Dearee in 27 rom in Ravipnorng (ail branches) Bus 
Ratan. Acct, Science, e3rd you ‘lied 
teveapicly oe applications Aecebied int further 

tice 806 Collage Aver: Anois 
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What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 

‘OUR RITUALS 


WHAT BOOKS DO YOU WANT? 
te the lowest market prices, No charge for loeatin 
Es sed'tocFind end Outeof-Print Books, Ail Books, OLD of 
iW. mailed POST-PREE. 
SEARCHLIGHT BOOK CENTRE 
New York City 


iT Books, 


22 Kast 17th street 


ni So0 bende Dept $4, Chicago 4,1 


CorresPonneNce 


1.C. S. Courses free to you! They're avail- 
able now to honorably discharg 
War II Veterans under the G. I. Bill of 
Rights. The U. S. Government pays for this 
training . .. and it is NOT to be deducted 
from any future bonus payments. 

This is your personal reconversion pro- 
gram if you want to earn as you learn... 
to master a trade or profession and qualify 
for promotions and pay raises on the job! 

Here, for your choosing, is famous I. C. S. 
education in any one of more than 400 tech- 
nical and business vocations, Courses are 


practical, authoritative, easy to understand. 
You study in your spare time. At work you 
prove and apply what you learn. 

Thousands of successful students have 
demonstrated that today’s I. C. S. student is 
tomorrow’s leader. Here’s your chance to 


join them — at no cost to you. 

Act now! When you mark and mail the 
coupon on this page you've taken the first 
step to Success. We send you full details 
of the Course in which you're interested — 
and complete instructions on how to enroll 
with us under the G. I. of Rights. 


‘Fertile Courses 
Cotten Manufacturing 


lonal Correspondence Bedosit Canadien, 


PLEASURE AND 
PROFIT IN 


IMPROVE YOUR 
SKILL — STUDY 
AT HOME 


[ Whether you wish 
to make a career | 
of photography oF 
want to gain ad- 
ditional skill as an amateur, the American 
School of Photography offers practical basic 
training, which requires only spare time 
study, 

With proper aptitude and application, this Course 
should provide you with a fundamental background 
‘which may open the door to valuable professional ex- 
erience.... or add fascination and zest to your hobby. 
OLD ESTABLISHED SCHOOL, Backed by years of 
experience, our training covers every phase of Mod- 
fern Photography through spare time study at home. 
Basic photographic principles are taught by inspiring 
“learn-by-doing”” method, step-by-step, under the 
supervision of a qualified instructor. 

GET FREE BOOKLET! Send cou- 
pon today for free booklet, “Oppor- 
funities ta Modern Photography, 
and full particulars. 


AMERICAN SCHOOL OF PHOTOGRAPHY 
1318 5, Michigan Ave., Dept, 136¢: 
Chicago 


a3 
Ploase send me without obligation your {ree booklet, 


Michigan Ave., Dept. 136C, Chicage 5, It. 


‘Opportunities In Modern Photography.” and ll 
parteulars 

NAME, ace. | 
ADDRESS ..... z Ce | 
CITY. ee eees ZONE... STATE. ...-.+ 


ACCOUNTI NG 


SA, and MG PAY, Aecounting 


woot. 
“Eitege a7, an. 


Be An ARTIST! 


Trained Artists are Ca 


WASHINGTON SCHOOL OF ART, 
ae! taac, 3 tate Sts, Me We 
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FIX ANY RADIO 


Amazing New Invention 


nea 
i" nuarantecd 


SUPREME PUBLICATIONS 


“ear” AUTO REPAIR 18! 


Look up make, model, job in MoToR's AUTO REPAIR 
MANUAL—and go to work! Complete guide for every model 
764 "pages: 1000 illustrations: 450 
200.000 repair facts, Index, After 7 days’ Free Exam 
tion, send $1: thea $1 monthly for 4 months, 38e pos 
It'"not satisfied. “return book. pay nothing. MeTeR 
Dept., Desk 2J, S72 Madison Ave., New York 22, M. ¥- 


REFRIGERATION . vezi 


MECHANICS 
AND AIR CONDITIONING 


COURSE 


Learn at home—how to start your own repalr shop on lit- 
te capital. No previous experience needed. Common school 
education ‘sufficient. Splendid opportunity for older men, 
Prepare now. FREE illustrated booklet, 

MECHANICS TRAINING SCHOOL 
7217 So, Broadway Dept. 8-8 Los Angeles 3, Callt, 


ratio 


aL ENGINEERING 


Search ing Sigs 


World's Finest Sport 
ea axeluns Fun—Harmi 
fal, Cleans make 


Sai soy 6h or es. FU 
‘Mall check or M. O: today. Add Be for Foreten Pot 


{ex propucrs co... Dept. 2-1613 First Ave.. New York 28.6. ¥. 


WATCHES AWANTE BROKEN OR 


USABLE 
all Kinds, even, is Highest prices paid for Jewelry rines, 
spteiacles old tee ca"bramptir, Write for Pree 

Pr tee's: a mi Bidg., Dept. PS, St. Louis 1, Mo, 


DETECTIVES 


‘TRAINING —“SECRET. INVESTIOATIONS— FINGERPRINTS, 
some hravel~ Secret Cade Bonk 


701! monren Stee, Ean Wann 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH formes 


gomfort cushion; holds, dental 


2'generous ‘trial box 


KLUTCH CO., Box 4694-H, ELMIRA, N.Y. 


Here on famous Northrop Field you have 

many advantages in preparing for your aeronautical 

‘engineering career. Birthplace of the revolutionary Flying Wing 

and the war-renowned Black Widow, this great aircraft research, 

development and production center includes Northrop Aeronautical 
Jastitute, as a division of Northrop Aircraft, Inc. 


Here the aviation industry's urgent call for practical aeronautical 
engineering, graduates is being met by training which reflect 
Insticute’s association with Northrop's hi 

in research, design, and development 
with the day ia and day our engineering 
of a typical employer of aeronautical en 
conditions for the best possible foundation for your future in a 


figs 


Intensive Training for Early Start «Extensive, Modern Training Frequent Starting Dates, 
‘on Your Career Facilitie: z ‘the Year Around 


AtNorthrop Aeronautical Insticuce your ‘The Iasticute’s bul ; You are not limited to two widely 
training is fitted (0 your educational designed and equipped for ining separated ‘searting dates, as with the 
background. Whether you take a Basic programs open to you. All facilities are usual college semester plan. You can 
of Advanced course you concentrate ex: ew, with engineered. lighting and plan far ahead and count on commen: 
clusively on aeronautical subjects Your seating: complete drafting equipment 

training is stripped of all non-essentials. and tables for each student, and the 
You learn design and engineering as ic modern shop. apparatus required for 
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P AERONAUTICAL INST! 


SEND COUPON FOR FULL INFORMATION 
9 Ht Le 
a then, 


, | Smcacene ae 
of 0 Please send me your free illustroted booklet ond complete: 
NORTHROP. { Sess: 

. =a 

AERONAUTICAL INSTITUTE] : —. - — 

"ny AEA gs | a — 
Cony ee ia ‘Toney 

EM ron cant t Check one: (Veteran [tn Service Civilian 
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Imagine! ONLY 7¢ A DAY 10 
LEARN MUSIC 


Easy as A-B-C 


Here's grand news! You can now learn your favorite | 
Instrument right at home, in spare time, for ONLY Tc A DAY! 
‘And It takes an amazingly short time this modern. exsy as 
4°B-C. “Print and Picture” way 
‘eal fun, too! No tiresome scales. no tedious exercises. 
‘by note from the very start. The 
You what to do. the large, 


See for yourselt how easy |t Is to learn music this short | 
Saying way, Send. tor Free Booklet and “Print 
Sample, Mention 


oH and Pieture Sample, 


Addreassseeeeecee 


OY. eeeeeeees s | 


nF 
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BIG MONEY NOW IN 
LIQUID MARBLE 


THREE wonderful new opportunities for your own big money- 
making business — regardless of your age, sex, or previous 
experience! 

Liquio MaRsLe. 
Bout from iquid atte, 


Make beautiful artificial Marble Slabs. 
insed or unglased. This marble may be 
ed or original snow-wilte 

marble! Does not fad 
passed on kitehen or bath 


3. FLEXIBLE MOLDS. For plaster casting. 
Moulda tor few tentecach.” £1-00 in raw Sater 


COMPO-TEX, Box 786-G, ST. LOUIS 1, MO. 


“C ARTOONS'! 
MONEY 

MN 

STE SrIns pene feu eh soegeaT onognar 

SPidtee wow seeantonem aaron © ap SS 


Srud same and address Tor Troe dett 
RAYE BURNS SCHOOL, Dept. 8, Box 3583, CLEVELAND, OHIO 


Big Money for Workers 
In Home or Shop 


a 

hi 

A 
at 


BOOKS ON APPROVAL 


il 
BiniSs, Wnather Yad 
$OGetnasle ot helper exer St 3 
i tacit State of ie tke Bee 
SS IRINAHON Orval | 
. MAKE COOD MONEY Now 
{MOM 83M S| 


its automobiles kept tn 
now how’ 


America wants 
food rebate. Ale 
fr“demand, at i 
help you get and hold an important Job 
9 aive You a chance to ko into ousiness 
for vourselt now or later’ Any man wo 
bait tries to improve himself can learn 
auto ‘servicing and. repairing. by “this 
Guiek Teference method. Use the JIFFY 
INDEX to find easily understood answer 
to any alito problem, These wonder books 
Drepared \by eleven. of america’ 
fomobile engineers. Many hundreds of 
tabie lituetrations. ‘Send the coupon 
DAY. 
‘A year’s consulting privileges with’ 
‘engineers mow ‘given, with 
yore, books without “extra charge. 
Vocational Publishers Since 1898 
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You FIX IT? 


wonder bok tell 
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Baking ts one of America's high Industries in waged. 
Nearly depressioosproot."Thorough. basie home course 
aya sound foupdadion. it you have aptitude, write for 
FREE BOOKLET. “Opportunitiontn C iat Baki 
‘NationalBahing ehool, 1315 Mich. Ave..Dept. 4366, Chieago 


WINDOW SIGN LETTERS 


For Store Fronts and Ofice Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 


MECHANICAL DENTISTRY AT HOME 


fe seer 
ae ee 
ner ws exit SERiE Seb geyantens OEM 


‘ 
NDUSTRIAL 


PRACIICHE 
WILL TRAIN FOR A KEY JOB 
OR A BUSINESS OF YOUR OWN IN 


FACTS ABOUT THE 
INDUSTRIAL TRAINING 
INSTITUTE. 

inde in 1916. 


Here is an industry that offers every 
tunity you could ask for. Good jobs—security 
—plenty of chance for advancement—a business 
of your own. 


And here is a school equipped in every way to 
n you for Refrigeration and Air Condition- 
g work — the largest and most completely 
pped school of its kind in America —a 
school that already has trained thousands of 
men for just such opportunities. 


AUTHORIZED TO ACCEPT 
VETERANS FOR G. |. TRAINING. 


Learn Refrigeration and Air Conditioning— = 
now, while the time is ripe. You don’t need any rr Saag tieesst oop nee ecoma bmi, | 
advanced schooling or previous experience. If | REGISTRAR, P4U 

you are at all mechanically inclined and have || 2isotawnence 
gone to high school for at least one year or have I Please send me, 


; i 7 z 
equivalent education, we can teach you Re- |] mn in'tctrctruonand nic Cie Tot. | 


frigeration and Air Conditioning. Everything g ‘2% ht! will be under no oblieatio 

is made simple, fascinating and easy to grasp. ] ary Z ! 
WRITE FOR erry vs STATE... | 
FULL DETAILS ARE YOU A VETERAN: 


Aus. 
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SO IT NEEDS FIXING 


a 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


“\ AJELL, I guess I’m the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years, Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 


POPULAR 
30 science 


situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers. 


Friends ask me about my future. And, I 
think I’ve got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 


BIG MONEY 
INDEPENDENCE 
A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
your own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
‘Spare time and be set with a business of your own no matter what happens, 
fou don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
irman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you, Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE, WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


“ New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing m Explains and gives you 
4 working knowledge of electricity, ic. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course 1s 80 low 
that the savings on your own household appliance repaira will quickly pay 
for it, Act now! Mail the handy coupon below today 


-————Read What Our Students Say About Course: 


‘The Course in Appliance I am a mechanic for the 
Servicing arrived a few Western Union ‘Telegraph 
‘go. "Want to take Co. Three days after re- 
it a few minutes of my  celving the lessons In re- 
ble time to let you frigeration I earned the 
yw that this Is just exact cost of the course 
‘what 1 have Been looking “Henry S, Lee, Washing 
Tor ever since Topened up ton, D.C 
my Pix-it shop. I must I Work day times at the 
fdmit that you told the rduand after 4:00 
truth operate! from my 


‘chanieally ‘minded man can 
fake—Claude E- Allen, In- 


CHRISTY SUPPLY CO. 


Please send me free 
Fastest” Growing “i 
REPAIRING, 


ff) ELECTRICAL APPLIANCE, 


Aus. 
q9a6 3d 
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diagrams eens 
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INVENTORS 


The inventor who believes he has | | 
a new and useful invention, and | | 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for | | 
information as to what steps an 
inventor should take. | 


RANDOLPH & BEAVERS 
R 


istered Patent Attorneys 


905-L Columbian Bldg., Washington 1, D.C. 


Columbian Bidg., Washington 1, D. C. 
Please send me full information on how 
to secure Patents & Trademarks. 


Name. 
Street. 
City. 
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RADIO PUBLICATIONS | 271 West Sroad 


Get Started in Radio 
TEN “HOW-TO.DO-IT” BOOKS 


$8 retevision 


a7 ‘New York (7) 


Nationwide opportunities, sound 
future waiting. Photographers 
needed by studios, newspapers, 
advertisers, in business, indus- 


a 
try, science, Qualify through 
TIP success-proved home study 


courses, Also resident instruc- 
tion, Write for full details, 

N. ¥, LNSTLTUTE OF PHOTOGRAPHY, 
Dept. 5, 10 W. 33 St., New York 1, N. ¥. 


Results GUARANTEED 
Dati strengthen ts 


INFORMATION! FREE: 


copies, covering YOU 


‘Current, 
Soy 


‘ot 


This amazing new shop 
instruction system gives 
you actual experience 


Vey 


with a 
Home Radio Laboratory—part of 


the 


ou bulld this con 
heterodyne ‘rece 
the equipment that comes 
With Sour National Traine 


SHOP METHOD HOME TRAINING 


from one of the world’s best established 
Oldest and Largest Technical Trade School 


bull 
hi 
r 


transmit e . 
RSEMREN your National sho 
"rol training outs fora 
hada up of the moet mod- 


ods, Get the details by” mal 
Soubon. 


NATIONAL TRAINING 
WINS BIG JOBS 


the coupon below. immediatel 
Learm how this sensationally. improved, 


ty eR 


SION AND ELECTRONICS 
‘This Is the thoroughly 
and easy’ speed-up method ‘used 


Spare timer 
Thome and yet have the ABVAR 
TAGE OF REAL SHOP EXPERIENCE to 
Back you ui 
‘Trained Radio Men Wanted 


4. Finanelat 


“room! ag llven te "3S 


a open, WAITING 


For You. ‘production,’ operation 
and’ mainienance #f modern eee 
Steda of a 

Sind sesaion: Good. sound training te the 


Important’ field is absolutely. mec 

And now, Rational "Schools brings, such 

live er'what you may be doing—not only 

the indamentat "theory but the actual 
‘perience that 


Et 
fistchand knowledge, 
Hierelss OY, Se ae of Maton 
Echooln where. new developments “In 
methods, equipment and applications are 
Constantly ent sa 

‘Only can offer you such 
sea alse ecpine Sa stole 
Gaielnaryoureelt Mail) Tin COUPON 
SAT A FREE LESSON. 


“Mastin ereclone 
peut oe Senee 
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«PLASTIC 


Ger THis COMPREHENSIVE, PRACTICAL 
KNOWLEDGE of Plastics—materials, designing. 
molding, fabricating, laminating, testing, etc. 
Plastics Insticute's course can be of great value to 
you in obtaining the kind of a position you want 
in this growing industry. Send for free booklet now! 

‘Approved for Veterans 


pala — 


INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK CHICAGO 
122 Eost 42nd St, 221 N. LaSalle St. 


LOS ANGELES 
1601 5. Western Ave, 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
Los Angeles 6, Calif. 


1601 5, Western Ave 


| Appress 
| cay. 


ns Check for special information, 
8: Check for speciol booklet. 


START 
$1756 to $3025 YEAR 


Number of era 


ations expected soon. Yo FRANKLIN 
Prepare NOW for vA INSTITUTE 
: / Dept. T3L 


/Z, Rochester 4, N.Y. 
: Rush to me, 


MEN —WOMEN 


Veterans get o A Sata tt nat 
32 Paee "Government big" pay 
obs. ‘Send we pe 
Service Book _o° hook “describing” salaries, vase 
FREE 7" tions, hours, wot, and Fall por 


Wail Coupon, “tans se © amt 


You CAN’T WORM WRONG 


for tape, hook, whip, round (ascagid) worms when 
you worm your dog as directed with Pulvex 
Worm Capsules, a combination treatment which 
insures your worming right, Used by leading 
breeders. Packaged 2 ways: for puppies, 
tor dogs. Either, 50; doublesve, 757 
At pet, drug, department stores. 


.PULVEX 


K COMBINATION TREATMENT 
WORM CAPSULES 


—FOR BEF MEE In ane 
PROFIT! fresh! 
se 
AND TRADE MARKS }— 
cles eas 


a tary, mun 
the prant! poset 
INSTITUTE OF AMERICAN INVENTORS 
C.A.SNOW ECO. 
121 SNOW BUILDING. WASHINGTON 1,0. 


WITH GOOD INVENTIONS 


THE INVENTION REPORTER 
4C-11106 South Longwood Drive Chicago 43, 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK ——e 


Tainan Et 


& Poilce Radio taught thoroughly. 
Bap cesstantigaal. Gtolog Gon rectent 

Electaic MEATING ELEMEN' 
Stoves & etc. Guaranteed nothing like {t""Prom our min 


RADIO 22222 
Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 

Snvone can "make reoaite In vour broken of 
Jour appliances. "Si,0 per” package. S¥.80 per ‘dor 


flent-to 3 years’ college radio work. Approved Veteran Train 
N W CHANITE SELF-WELDING FLUX. 
0 Burnt-out electrical supllances—rirons, toss 
‘Sticke 
lors 2c. $2.00 per dor 


E SALES COMPANY. 914 South Main, Fort Worth 4, Texas 


GLASSES by MAL S73" 


Money Back — 
owas $7.95 SEND WO 


Guarantee! 
Get Our FREE Catalog before You Order 
HOME SERVICE SPECTACLE CO. 


790 BROAD ST. Dept.3S WewARK 1M. J. 


"WICH OF THESE OPcuceitaniitéy 
INTERESTS Zac MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others 
Peeaeeetaeemereemm CHECK, CLIP AND MAIL COUPON N 
years. Check the coupon at 
right, add your name andad- § 
dress and mail it at once. The § 
school will send you detailson § 
its training plan and outline H 
1 
i 
! 


AMERICAN SCHOOL, Dept. GC46, Drexel at s8th, Chicago 37, 1M. 
Wahous obtieation, ‘FREE and postpald, bull 
Or te Subjects Checked 
PLASTICS ENG'R 
Refrigeration 


of study prepared by special- 
ists, There is no charge, no 
obligation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Dept. GC46 Drexel 


*« GER * "Free Bo ok 
pl ee 


were eae 


Peet 


Address. 
t 58th Street, Chicago 37D Gin 


Idermy- Dept. 3386, Oman 


and Adjustments Yourself Easily—Pocket the Savi 
8, Mercury, Zephyr and Chevrolet Six Cars. Explaina 

fe ales Adjustioants. Tune-Up aid 

‘verbal = 
Ste 


Wl Both Books for only, $6. a 
Gow! Money Refunded if nok, sai. 


Feet ay 
Slerrinder Gharte =i fe Tape 
fagend order Today Site a "yord V-8 of Chevrolet Book is Desired, 


Order As Many Books As You Wish! 32,52, Zor 


series 8 ares Prgsriting Sez 


20th CENTURY BOOK Co. 


Dept. $4, 8532 Vanderbilt Avenue, Detroit 17, Mich. 


DELCO MOTOR 


Complete with fan 
‘A nolseless Delco Motor, which 
Gan‘be"used on deans counters 
Sheives or 


mented on. the 
wail. Perfect for uniform cireu- 
Intion of air. without draft 
Hubber mounted with horse 
Shae stand’ 110 Volts. 60 Greig 

F pm. Single spect 
Delco Motor, biade as shown or 
Substitute. Ya" shaft, 2-wire 
Fubber covered “lead. ~ Each 


BERT iecint'sts $525 


Suarantoed 
Pius Postage 


Immediate delivery 


SPRING 
ASSORTMENT 


Tor every abe} 
200° Pes. 8 Ibs 


DELUXE HARDWARE ASS'T 


‘This most popular hardware 

fortment. contains "over 1.04 
jeces, Including most comron~ 

Bs ‘wash- 


G & E EQUIPMENT SUPPLY CO. 


Dept. PS. 9, 400 N. Sangamon St, Chicago 22, Il. 


BE PREPARED FOR 


SICKNESS or ACCIDENT 


THIS HOSPITALIZATION PLAN 
PROTECTS YOU AND 
YOUR FAMILY 


Costs oly 


A DAY - EACH ADULT 
A DAY + EACH CHILO 


‘Benet begin the day you enter a hospital 
FOR SICKNESS OR ACCIDENT 
Hospital Expenses pai, op 
ron acciomNt, 
Boct Fee 

‘ft Wane ied, we 


uraal Plan, you'll be able vo pay yout 
honpwal bills And in case of accident, youl be seam 
nk for yout doctor expenses, for Ida of time from 
ee hacer any howpt i the United See 
amily doctor may attend you. Bencéts appli 
Children are 50% of those pad adults = 


MAIL COUPOM TODAY—Ho Agent Will Bother You 
AMILY MUTUAL LIFE 


Family Mutual Life Insurance Co. PS-12 
601 Shipley St., Wilmington 99, Det. 
Please send me, wuhout obligation, complete tnformaston on 
deur Eeonomitedt Hosptateation Pian, 


NAME 
‘ADDRESS. 
ny. 


Collect U. S. Army 
Shoulder Patches 


© Se 


® 
@ 
© 


a s 
286 Sen Froncleco Streot 
EL PASO, TEXAS 


pis NG MYSTERY 
BUTTON 


fone, Attach he tonto ey of 


‘AMAZING DEVICE! Guides your hand—corrects poor benmat 
hip in few dave—bie improvement in three hour. no f 
‘Complete Outline Pree. Write, Mr, Oxment, 38-8, 8. Louis, 


THE GEM MAKER | 


1 professional 


World's Fastest 
(es | GHP. 
EASY to MOVE! 


Fate tree 
SS easy Bd 
‘BUKAardisbs Coen tavttcenade Hrs edit a aah 


muiass “Be 


SO-LOWORKS. INC. Dept 1-801, Loveland. Ohio 


Show 
Donald Duck 


CARTOON FILMS 


Every DONALD DUCK Home Movie 


“Be Skilled — set Ried 


DRIVE | 


me ‘brown pain 


arn Profitable Profession| 
Q0 da: 


fs ecaduaten tae 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 
Instruction Bide, Minneapolis 


SET UP YOUR OWN BUSINESS 


new A.B.T. Challenger <= 


Everyone ilkes to handle a patal— aS ey) 
Sn a a 


Write For Quantity Prices 5 or 00 Ae y 
sopBERS WANTED 965~ 


Rake Coin Machine Exchange 
{609 Spring Garden Stret, Philadetphia 23, Pa. 


15, Minn. 


PATENT PROTECTION 


FOR INVENTORS 


HE Constitution of the United States 
provides that 

“Congress shall have power . . . to pro- 

mote the progress of science and useful 

arts, by securing for limited times to. . . 

inventors the exclusive right to their 
« discoveries.” 


mn." PATENT IS A VALUABLE RIGHT 


On the basis of the constitutional pro- 
vision Congress has established a system 
under which inventors may secure the ex- 
clusive right to prevent the unauthorized use, 
manufacture and sale of their inventions for 
periods of seventeen years. The inventor 
secures this protection by obtaining a patent 
from the United States Patent Office. 


THE UNITED STATES PATENT OFFICE 


recommends in its Rules of Practice that "an 
applicant is advised, unless familiar with such 
matters to employ a ‘competcat registered patent 
attorney or registeresl patcnt agent, as the value 
‘of patents depends largely upon the skillful 
preparation of the specitications and claims.” 


PATENT DECISION OF U. S. SUPREME COURT 


The United States Supreme Court has high: 


lighted the same thought in this language: 
The specitication and claims of a patent, 
particularly if the invention be at all compli: 
eof the most ificul Tegal 


Victor J. EVANS & CO,, established 

in 1898, has a staff of experienced 
registered patent attorneys, available to 
represent inventors in the preparation and 
prosccution of their cases before the Patent 
Office. Detailed information and the steps 
to be taken in obtaining patent protection 
will be furnished upon request 


[— FORM BELOW FOR MAILING CONVENIENCE = 


VICTOR J. 
Geno & LUO. 
Vrlin TV. 


| 1 
1 1 
1 1 
i if 
1 1 
! | REGISTERED PATENT ATTORNEY | 
! 140-J Merlin Building, Washington 6, D.C. | 
1“ Piease forward to. me detailed information regard. | 
1 if 
i 1 
1 1 
1 1 
1 1 

t 


ing procedure to obtain Patent Protection. 


Name. 


Address 
| City and State 


PATENTS * TRADEMARKS * COPYRIGHTS 
auc. 
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ery WORK SHOP! 


plates 


Vest 
forE 


Easy to Plate CHROMIUM | 


aone SILVER, NICKEL, COPPER 
! 


“EVEREADY” FRESH DATED BATTERIES 
‘The word “ “Eveready the registered trade-mark of Rational Carbon Co. _¥ 


LOANS MAIL 


TO $300 ON YOUR 
SIGNATURE ONLY 
. OR YOUR OWN SECURITY 


‘Yo salaried people - men or women - married or tingle. 
‘You mail the application to us = we mall the money to 
you. QUICK « CONVENIENT - CONFIDENTIAL. Satisfection 
‘veranteed. oc ate am secant aa 


Ltt 
RCHANTS INVESTMENT. go: 
‘819-H lit Natt. Bk. Bidg., Omohe, Nebr. 
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Tan SKINS,-Make U 
Bes Tendermist. 
TegptHome. 


MASTER MA T 
MECHANICAL DRAFTING 


LEARN 


Expert training on Lathes, Milling Machines, Shapers, 
Grinders, etc.— ing, Blueprint Read- 

ops are completely 
for G. I, Training 


MED SCHOOL OF MECHANICAL TRADES 
2 South Michigan Avenue @ Chicago 5, Illinois 


msasyto WRITE 


LEARN TO 


Institute otters an, up-to-the-minute course fn 
ing for magazines ‘which makes. Pie oe + “f started in B 


New Vork 


) Up to $600 WEEKLY 


with new 5 min. photo 


i —« equipment. No experience 
| necessary. Write: 
og lERERAL IDENTIFICATION 
1012 NW. 17 
Oklahoma city: othe 


“The Book They're Talking About" 
‘over 350 Illustrations, charts and motes, 


‘Sutalie U.S.A. Sond $1.28 


(apt 8) 


Can’t Keep 
Grandma In 
Her Chair 


She’s as Lively as a Youngster— 

low Backache tter 

Many sufferers relieve nagging backache quickly, once 
‘that the real 


feause of their trouble may 

be tired kidneys. 
"The Kidneys are Nature's chief way, of taking the ex: 
Taste out of the blood. ‘They help moat 


1G ue, He Ye 2.1. 


energy, getting up nights, swelling, puffiness under the 
eves, headaches and dizziness 


ecessfully by milli 
e. Dean's give happy relief and will help the 18 males 
bf Kidney tubes ‘Quah’ Gut poisonous waste from your 
Blood. Get Doan's 


Sir.7 oe or SQM ELECTRICIANS! RADIO ME 


( 4st Valuable BOOK 
a 


soll sad) 


Men and Wemen—Get set NOW in an 
INTERESTING and PROFITABLE 
LIFETIME CAREER 
Veterans: MANY LIBERAL ALLOWANCES 
UNDER “GI” BILL OF RIGHTS 
Address: Dept. A 


loud, COLLEGE 
PHOTOGRAPHIC (ic 


SAN ANTONIO, TEXAS 


MAKE MONEY CASTING jdhc 
FREE FACTS SENT 


Make, hundreds 
of, Plaster Casts. quick, “easy, 


5 to Station 
GUARANTEE 


yo le 


nt Hook 


aH 305 have te 


Sell output t 
mous protite 


‘on you ches. 
SEND NO MONEY You Dera ether eit 


spproved for Veterans’ Troining 
MS RITUTE Or, AMER 


BREATH TAKING BEAUTIES! 


1M FULL COLOR FOR ART STUDY) 


Age... 


look! Servicemen-Civilians too! 


“suct” MILITARY WRIST WATCH 


‘The watch you've been waiting for! 


Swiss Movement 
Precision made by 
Expert Swiss Craftsmen 


‘SUPPLY LIMITED 
RUSH YOUR ORDER 


‘A fortunate purchase 
Makes this amazing offer 
possible. Latest military 
Styling. ‘red sweep second 
hand. Easy to read Extra 
Faney ‘Dial, Comes com- 
plete with: Leather Strap, 
A‘watch you'll be pro 


money rs 
sree gE 0 

ae ee 
within 5 di i 


AMERICAN MERCHANDISING CO., INC. 
Dept. PSW.2 12 Adams Ave. 


Powder more os ful aaranteed deta ‘ental 
ag Pe ee 
EMER (Sethyt Metbcryat) ona i ofthe same ingredionts oo 


{UICRLY- = Beonofesta¥! Sire Ske 


= nd that there is just nothing to compare with 
TER ta 100% alr re 


si NO MONEY - ORDER BY MAIL TODAY 


eo lomer— $2 for bth, Sold on mene-bach 
rae PLASTI-LINER CO. 
DEPT. aim sos WaLnibce HUILDING. HOFFALO EN 


N E Wxprot 


LEARN 


PLASTICS 


hong All'mura fun PLASTICS TECH 
sed ‘School of America, Inc. 
ent "$200 Buclid Avenue 


Dept, $-8, 
Cleveland 3, Ohio 


FREE RADIO CATALOG 


Lotest radio ond electroni¢ ports ond. 
devices, newest hom gear, godgets, 
wor surplus items. All in’ this new 
FREE catalog. Don't delay, 


BURSTEIN-APPLEBEE CO. 
1014S McGee, Kansas City 6, Mo 


Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! , Not a wax—not an oll polish 
—not a paint!—nothing that “smears” over the surface. 

MASTER GLAZE is a unique discovery —a creamy liquid 
—auiek and easy to apply! Gives a hard, 
#lane-likesurface. Even gasoline cannot dull 
fel Lasts six months tow year! Amazing 
Tnster~beautifal, sparkling elean and bil 
lianti Doesn't finger-mark—doesn't smear! 
‘A'match box fal glazes an entire car. Seals 
profits. | th FREE tects! NOTHINGLIKEIT! 


Write tony E SAMPLE 


Write today! 
‘Your name and address to 
MASTER GLAZE Co., 7/20°380'W. Maree Ares mitenckce, Wis. 
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‘wtling designe Wit 
co ‘Wasapewned” Nabt berber iS, Ten. O. 


eee 


MICROSCOPES HET Hou 
BREERNFc IestaOMERTs| 
opSien NEWGUSED $85 ra 
cot Gir ewan a pmeea nett 

sede EREE Siar 
marine SERNTINE DeINUMENT co Locsabins Tl 


CARDIAC NATURE 


ON 
AND HAY FEVER 
THE MODERN INHALANT METHOD 
SOLD ON MONEY-BACK GUARANTEE 


sain sa eee (2) _ “  Aaverful POUNDS 
oad and Vital INCHES of 


DYNAMIC MUSCLE 


\_ © ¥oHr ARMS, LEGS, 
errtei se Bent Fe Bry BACK, CHEST, 


BREATHEASY DISTRIBUTO! INC. 
63 Coder Sweets Seem says SR) Zvents 


WORLD'S GREATEST 
BODY BUILDER 
OR IT WON'T COST YOU A CENT! 


Don’t Buy Apparatus - 
BUY GOOD HEARING! GIVE ME 10 MINUTES A DAY! 


Fl Show You My Secrets Of Body Building 
Inveutgne th “ATOMEER",blieved he word's wma vou, ier 
and lights sloglewnt hearing Insvumant — Fell 
Rudlemenicatly Fited.” Wate tedey fer inermations 
THE MAICO COMPANY, INC” 
‘Maice Building Minnsapelis 1. 


PROVE TO YOURSELF 
IN ONE NIGHT! 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
Wal cOUPOW NOW FREE 


ciscoverry TOE={K 
He basen: Coes bl 


nts. Ma dacomfort. Relieves pain guid. Send $1 
TOE-X willbe vent Post Pod. Money beck guarantee. 


JAY CHEMICAL COMPANY 


1179 Eos! 79th Street + Cleveland 3, Ohie 


aus. 
ve4e Al 


WORLD'S 
FASTEST- COOKING 


CHARCOAL GRILL 


For Camp, Picnics 


Otheet 
Imioutes with no kindling, 
‘GRILLS EVERYTI 


ALL METAL 
WEIGHS 


ID anywhere in U.S. | aay tps. 


Quick delivery—monay back if nat sotisied 


POST-WAR INDUSTRIES, Inc., Dept. IPS 


756 No. Western Ave., Lake 


st, HI. 


MODERN TECHNICAL BOOK CO. 
Dept, MS, 5S West ‘York 18, M.Y. 


JOIN mF me aEYE Tech 


A GENUINE 


RADIO 


ASSEMBLY KIT 


$349 


NO} ) snce sree goers 


APPLIANCE MART 
=| 1572 Sherman Ave. 


Evanston, Ill. 
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CIVIL SERVICE HANDBOOK 


How to opply for and obtain @ government position 


“SELF-TESTING’ 
EXAMINATIONS 
for 


ie Sergeant 
Patrol Inspector 


ratecter ince. dente | i 
Mim Geen Sec hevton cE 


REFRIGERATION 
ano AIR-CONDITIONING 


th, mame and 
addeest for 


under 
ve 


BOSTON TECHNICAL 
School of Refrixeration, 4707 


INSTITUTE 
Euclid Ave., Cleveland 5, Obio| 


\ eae 


KEY MAKING 


Now Made Easy! 


HIGH BLOOD PRESSURE J 


A DANGER SIGNAL 


Tiethods of the Ball Clinic have proven dependable 
for teariy a quarter of a century. Send for FREE 
Blood Pressure Book to 
BALL CLINIC, Dept. 36A, Excelsior Springs, Mo. 
EYE- 

GLASSES 

BY MAIL 

16 Days Trial 

Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-8, Chicago, Illinois 


“JACKPOT” 


Home Model 
COIN MACHINE 


Express F.0. 


rac, $198.00 


Webb DISTRIBUTING COMPANY 


- CHICAGO 12, ILLINOIS) 


Gepost, 
teumediat 


6 south KeDzIE AVENUE 


2 pees incon 1 Wet. 
FREE! sec: 
@ FLvER ¢-37 


Hundreds of dollacsaving values Lafayette's new Bar 
{ain Fye of radioand elections pars—oxt oxt Get yours 
‘how! Are you on ou lint for out ug. new nuper<atalog 
Lists everyting in tao, eletromes. PLA. amateur gest 
‘You eaa't afford to mis. Wes Fr 

Flyer C37 and reserve your 


10 Dep't. KH-6, 100 Sixth Ave.. New York 13 


rath anata tes BBX 


Use this omazing midget olcohol burner in your 

hi ‘te. Excallent for 
heating. 
“ony 

ticket fins gente 

lah. ‘Stertia nis sree. GO 
LING SILVER! a omens 
U. S. METAL PRODUCTS CO., INC. 

1047 Atlantic Avenue, Brooklyn 1 


COMB-A-TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
‘Out any experience. It's easy! The 
(Cxoess hair’ comes off smoothly and 


by fust pulling trimmer through 

‘hair lke an ordinary comb. Also re- 
‘moves hair from legs—armpits. Save 
‘on. hair-cut_ bills Trim sour 
‘own hair or the whole family's 
‘Bend $9 and your Comb-A-Trim 
Will be sent at once. 


(rents Soporte ACTEU EDs 
1734 Carew Tower Dept. 1-9 Cincinnati, 0. 


Pay Is Good 
t both these big Branches 

of the Automobile Industry 
Learn in a few weeks AUTOMOTIVE 
in our big, modern MECHANICS 


ining Sho} 
Training Shops Now is the time 10 


vr 
repare for Yo 
a ace in @ Giant In 


place i 


dustry 

‘Automobile industry mak- 
ing up for lost time! There may never 

again be such opportunities for men who want 

better jobs or business of their own to get in on 

ground floor and go up fast! 


Train on Actual Equipment 


Chicago Motive Trades Institute makes rapid prog~ 
ress possible by Lea joing SUPERVISED 
SHOP TRAINING. In motive trades our institute 
gained nation wide fame training Auto Mechanica 
for U.S. Army. Same quality training availabl 

you now. CONSULTATION AND PLACE! 
ERVICE WHE’ 

ARE_ INTERES 

WORTHWHILE JOB OR SET- 
TING UP YOUR 0 

NESS, 


‘Automotive Mechanics 


Efficient auto mechanics get fine pay. 
pair, Install all mechanical and electrical par 
Poarn to overhaul and repair engines, transmissions, dit- 
ferentials, and other assemblies. Good pay. steady work, 
excellent opportunities for increased earnings for properly 


frained auto mechanics 
Body & Fender Rebuilding 


Body and Fender Rebuilding 
makes good profits in garige 
Service stations. Get practical, al 


round ining welding, 
Aligning, mixing and matehing col= 
ors. spray painting, power and hand tools, Values in- 


Greased when Used care are made to ‘look like new." 


VETERANS—FREE INFORMATION 


Write for free information telling how you can get 
your training under "G.I. Bill" 


ANATIONALLY KNOWN AND 
RECOGNIZED INSTITUTION 


— IMPORTANT INFORMATION 


a eee, i es 
Fill Out, Cut Out, Mail Today 


Send free illustrated Brochures and other information about 


the Beld f have checked below. 
() Automotive Mechanics ( ) Body & Fender Rebuilding 
‘ 


) Check here if interested in G, I, Training 


| 
| 


UL 


$906 43 


BOOK BARGAINS fo 


ig EVERY ONE ns 
4 AN UNBEATABLE VALUE! 


tors of POPULAR SCIENCE MONTHLY, these great books 


\d by the Edi 
Ltt abet p-to-the-minute information, pictures and dia- 


are bursting with u 
grams that will save you both time and money! You need not hesi- 


tate to order one or all for your own enjoyment or to use as gifts, 
We guarantee complete satisfaction or your money back! 


FIX IT YOURSELF 


Home repairs made casy. Be your own 
handy-man! Simple directions and casy- 

to-understand diagrams show how to fix 

and repair furniture, electric outlets, win- 

dows, doors, leaky pipes, floor boards, 

chimneys, boilers, weather proofing, and hundreds of other 
construction and repair jobs around the house. You will be 
surprised how easily you can do things after reading “Fix It 
Yourself.” 256 pages, 163 helpful illustrations, complete in- 
dex. De Luxe edition. 


It’s easy to do your olwn rej g—and lots of fun 

besides — if you follow the simple instructions in 

this big new 260-page book! Everything you need 
to know about carpentry, plastering, plumbing, painting, masonry, 
shingling, wallpapering, electric wiring, etc. De Luxe edition. 


THE HOME CHEMIST 
Shows you how to set up an inex- 
pensive lab and perform hundreds 
of thrilling, useful experiments. How to baffle 
friends with chemical tricks, stunts and magic. 


192 pages. De Luxe edition. 


ELECTROPLATING 

How to set up and operate a com- 

plete home electroplating workshop! 

Shows how to handle household and auto fixtures, 


silverware, jewelry and tools. 260 pages, over 150 
diagrams! Full cloth binding. 


MODEL RAILROADS 

A practical handbook for the model 

railroader! Complete instructions 

and diagrams for building locomotive, cars and 
equipment, constructing scenery, laying out 
track, etc. 258 pages. Full cloth binding. 


DECORATIVE 

METAL WORK 
How to make scores of fascinating metal articles. 
Shows how to do your own spinning, inlaying, 
cutting, etching, joining, plating, finishing! 192 
Pages, 450 pictures! Full cloth bindin; 


POPULAR 
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BLUEPRINT READING 
MADE EASY > 


‘A teady-reference encyclopedia for $f 98 98 
men who work with tools, complete in 

one huge 596-page profusely illustrat- 

ed volume. It can save you time and labor, help you to do all 
types of shop work more quickly and easily. You have to know 
how to read blueprints for welding, carpentry, plumbing, ma- 
chine work, tool making, aviation mechanics, engineering, 
etc. Was $2.98-YOU SAVE 40% IF YOU ACT NOW! 


EVERYBODY'S RADIO MANUAL 


How to build and repair your own radios—tiny ~ 

portables, F-M receivers, radio-phonographs,short- > 

wave sets, recorders, wireless record players, etc! 

Written in simple, non-technical language with a 
wealth of drawings, diagrams and wiring circuits that make every, 
step easy to follow! 256 pages. De Luxe edition. 


BOOK OF FORMULAS 


Recipes, methods and secret processes. Make your 
own glues, cements, cleaners, polishes, enamels, 
paints, cosmetics, dyes, inks, toothpastes, soaps, photo 
chemicals, oils, lubricants, and scores of other articles 
for home or business use. De Luxe edition. 


SEND WO MONEY WOW SL 


POPULAR SCIENCE, Dept. 86 
353 Fourth Avenue, New York 10, N. Y. 


Please send me the book(s) checked below. I will pay postman the price shown, 
plus few cents postage, on delivery. You guarantee complete satisfaction or 
may return book in 10 days for full refund. 


+ $149 


cry. ZONE. STATE. 
CiCheck bere if youremit now, and we will pay postage. Same refund guarantes 


Aus. 
teas AS 


AR 


SURPLUSE 


AND HUNDREDS OF OTHER 


BARGAINS 


SPECIALS FOR BOY SCOUTS, CAMPERS, HUNTERS 


TLLU: RATED CATALOG FRE FREE 


7 509 0 Se. Stete ‘St. 
CHICAGO 5, ILL 
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Classified A 


office by Aug, Ist. Sey 


‘The new rate increase will not 
rate will bee 


into effect October, 1946 as previously ani 
¢ effective January 1, 1947. 


ily 50c per word per insertion, payable in advance. Mini- 
\d 10 words. To be included in Se 
issue on sale Sept. Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


T “ADVICE 


DRONKENNESS Th a dieu which 
.* Seieat ‘Well 
ecosaful 


alae business aor 

Mime. Details Toe. tretundable)- 

Oakiandon, tnd. 

PRYCHOLOGISTS “Aiviee, Teponal Pam 
Hal, en vetion with da 

arbi, Rater refunded 06 

Feayen Bell Wall, ‘ah'Literty Bee New 


iar, 


ADILARYy Fagl 2% Fagen pa Tao 
ust" Broo. flier. " Methods "esearch, 


won 

tas. 1 Kariaas City 3. So 
INFORMATION fur single people by Human 
palaton ‘Conmutant. University Graduate 
Me Lang, Wor 279, Lon At ‘Calle 


PEREARCTENCE sles eating tesa 
spoke Wo ru 

milntinates discs tent confusion, 

Fron "Geacte'R store: 1313" Bouin ‘Cane 


Kokomo, hdiana. 
URINE | Onan “Galare—atonma: 
o_Prea, Tea 


COPYWRIFING—Tike 
of our averting 
cexperdas ingurey 
tortisr's Servi 
FUTURE Plannine 


ede citi, ree, 
Bhaciaco Ch h 
2 "ADVERTISING 


FT WORDE Tn 04, Weekley $1.00. 
‘nel, 120. Hays, Jovan, 


ADVERTISING,” Placa 


‘ulema acer, 


boat Chieazo. 
S0sacP West Jackson. Ch 


ponte 
Five what ou have sald or ate 
Atngaie, 080°K. Sishigan Derk 88, Cue 


Stha1o tease —aed taney pa Taney pom Se 
otter ‘than a “irecrarter. Tg prods 
Sauole Pree. ‘Soo teving "Park 


‘ve, 


‘YOUR tourhest product to gall or promote Te 
Wanted! Creative. sales fet 
ewapaper campalans, Jus, 


PRED tng 50567 
cinta ken Cea Fe 
soll st Eset aE 
Sbvguriigng ate ttesng pes 
Pe a Gone Pte 
pik thi", SE 


5 ‘AGENTS WANTED 


= shop, ied? out aie 
He Gamat tt! 


I Pure Cos 


Lents, 300. tra 


eR, 


‘prot, Over 100, gon- 
et une aus 4h 


‘Superior 1300-FA, Sets 


showin 
an ng 


BEL: Christma crac Ege = 
exauste Chinas 


‘tortmen 
Re 


tal 
sctagn Our hg butt ttn 
Gros Frew ive AMcGrezo,Maganine 


tens, Det_v ferrin. Hino 
GOLD tara Winds la Letters. Large 
tt ey ‘Simpies, "Atlas Bt W, 


Sg 
really different in arecting ‘cards, “Sal 
free Dunbar Cards. New Iirunswick 21, N. 


i on aponeral pec 
Boot ies, Blieh= 


Bares” sass 
1G Comores fo, ores, goin 
ric “oketa, cal she to 
Tostaurants, mend) overs 
Prem 124° White St, New York 1. N. 
SELL Chatman Cane 0, ALO WH 
tier tate hnprinied, Cou " 
Pree. Portfollon. 
feeshon Your 
{890 18. Western 


‘Cleaner that Lit ld wax and lire right of. 
‘Rush postal Tosay for Froe detalle, dramatle 
Demonstration Out, and Mereitory, Meservs 
How Fragklin, Dei. “Wd, 910" Lana, 


Philadelphia. 
Tose Bpa- Save 


Ser eALBRTES 
(othes Hack $2.95, und. plastle Chan 
ceiver $Lsn Write for “folders and. price 
feitm, H. & m. Provucts Co, Kream Gis, 
00 MONEY Making Deu Tiana Ware re 
mula, Schemes. Follo ree. Formica Gh, 


Tneention. Simple. Easy. Eighning 
fSppoles Seton trial Rete, 183, Akron, 


AMAZING, New Zipper Shoe sell oa eh 
This profits for_ salesmen. Leads 
splemid soe "Territories open 

Eomote, Gti "Write. Conselidated 
Dent. 8-501, Chippers: Falls, Wis. 


iat Free 
‘Shoe, 


SALESMEN, Wapansion Warelety_ onake one 

‘ones. cost, $1.00,- Rell for 48.00, Sem 
$5.00 for Sample, AI Partieulars, Returmate 
Guerrin’ & Overholt, 320 Parke Ave. Duress 
mouth, BT. 


Aus. 
946 
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SILVER Plating Liquid: (lusproved Formula}. 
ekg gah nee it, iverate nian igh 
fore your es Siupiy ub-oa with 

‘imerse articles a the Liguld 
‘nite then siverplated: Remove and hse 
Sind they ate doe. Aboot 1 minute. Itenews 
‘ilWverplated ware like new. Cleans, silverplates, 
holishes, (J-results) trom one” application 


Muverplates betore sour exes oto steelingweate, 
nate aller, so op stile of bass 


fine, nickelsailver, rertnan: 


‘eine! 1000 Fine sverpiate. 
‘ania, Won't rub uff bail off oe brash of 


Uiottve. tet zerution, 
eaten anerttti una itr 
igo ental tasteument, eat 

‘aebtes, 


ils" bg etter tatled 
Doratsties, Deo 


Abroea, Mi 


amazing powcr cleaner for cary 
ikea hard job, eqns” Naople fete. Be oat 
it Langdoa, A011 Prospect, Cleveland 8. 


mm, Cogan, C10 TO 
‘marvelous neve 


ngs. Birthday” assortment 
fomis, “Request sarple. si.09 christias 


a arora reg umole fr $1.00 33 fr 
$i.o0 personal ‘Chrlatimas eae and” stationery 
poitfollon special Offers. EUnira Creeting 
Qhrd'Co, 330 Eusira, N.Y. 


‘ing fe i 
aan cards, Hare assortments, Gift Weappines, 
Mumorvuss All ‘Oceaston.. Btrtslays, octal 
Ritea"Petgallzed, Regtongrs, Estes re a 


Bone ‘Cherfl Cant Ce 
ath New ork 


‘Dept. 325, 


CLEAR-VU on windshields, eyeglesses, ire 
Toesing. Gives ‘spartling’ clea? 


ange a, wend, Wiese for dee 
iis 0. KS lin, Claosted Section, 335 
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HOW DOES A STORAGE BATTERY WORK? 


A storage battery is a reservoir for storing 
energy. Energy enters the battery as electricity, 
is stored as chemical energy and delivered as 
electric current. The principle is very simple. 


Plates of two different metals (lead peroxide 
and sponge lead) are placed in a solution of 
sulphuric acid and water. 


The acid attacks the metals chemically, exerting 
electric pressure (voltage) between them. 


When wires from the two metals are connected 
outside the solution, current will flow. 


Though alike in principle, 
storage batteries differ in 
capacity—the number of 
ampere hours delivered con- 
tinuously for a definite time. 


Exide 


This capacity depends upon several things, in- 
cluding: the size of its plates, the number of 
plates in each cell, and how well the battery is 
constructed. All are important factors in ba 
tery performance. 


Because of their extra rugged construction, long 
life, dependable service and low cost per mile 
of operation, Exides are the battery choice of 
millions of car owners. 


“WHEN IT's AN EXIDE, You START’ 


Would you like to know more about batteries? 
‘The complete story is told 
in a booklet, “THE STOR- 
AGE BATTERY, Its Funda- 
mentals, Use and Mainte- 
mance.” Mail a postal card 
today for a FREE copy. 


BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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airplane in the world, Howard Hughes's eight-engine Hercules, moves majestically 
on dollies toward Terminal Island, Calif., for assembly. The spectacular moving 
job (see page 94) began when the two 34-ton wing sections, each 160 feet long, 
preceded the fuselage on the 28-mile journey from Culver City. First test flight of 
the flying boat is expected early next year. 
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A FORMER Rhod: 
Scholar, Nieman Fel- 
low, and Atlantic Prize 
Essay winner, Robert 
Lasch became inter- 
ested in America’s housing prob- 
lems when he built his own house 
in Omaha, where for 10 years he 
was on the editorial staff of the 
World-Herald. Lasch, now an edi- 
torial writer and columnist on the 
Chicago Sun, is the author of 
“Breaking the Building Blockade,” 
which discusses at length the prob- 
lems the country faces in building 
12,000,000 homes despite shortages 
of materials and skilled labor, and 
an antiquated building system. 


HE day is at hand when the American 
family can go shopping for a house just 
as it shops for a car or a refrigerator, Pre- 
fabrication, after 15 years of false starts and 
experiment, is about to come into its own. 
‘National Housing Expediter Wilson Wyatt 
has fixed production goals that will bring 
houses out of factories during the next two 
yeurs in greater volume than hammer-and- 
saw methods built in ull but boom years. 
Even if the former mayor of Louisville 
stubs his toe, as the old-line construction in- 
dustry hopes, we shall undoubtedly see a 
boom in prefabs this year and next. With or 
without government wet-nursing, an infant 
industry is going to grow up in a hurry. 
What will these factory-built homes be 
like? First of all, they are going to be small. 
costs combined with veterans’ price 
ceilings will put most of the prefabs you see 
during the next few months in the Austin or 
Jeep class. When the day comes that houses 
are rated in square feet as cars are rated in 
horsepower, these GI prefabs will be known 
as 750-square-footers or less. That is no 
smaller than the conventional cottage, but it 
is not exactly spacious living. 
Except for costs, there is no inherent 
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reason why prefabs must be small. What- 
ever sacrifices they make in space, most 
manufacturers, as they sweat for materials 
and scramble for dealer outlets, are firmly 
resolved that their product shall look as 
much like any other house as possible. 

In its early days, prefabrication tended to 
go hand in hand with contemporary design— 
the flat roof, the boxlike structure, the ruth- 
lessly functional plan. This may be the style 
of the future, but public taste in the mass 
market responds more heartily to the un- 
sophisticated appeal of Cape Cod and Mid- 
west Colonial. 

Since prefab must, above all, shoot at the 
mass market—at the great middle group of 
incomes between $1,800 and $4,500 a year— 
most of its practitioners have dedicated 
themselves to pitched roofs, fake shutters, 
window boxes and similar earmarks of the 
cozy cottage that the word “home” evokes 
in so many imaginations. 


ve 


tions on the Prefab Theme 


What sets the prefab house apart from its 
forebears is the way it is built. As the term 
connotes, prefabrication means moving home 
construction from the site, where it tra- 
ditionally proceeds nail by nail and timber 
by timber, to a central factory. There are 
several variations on this theme. 

Some prefabs are constructed entirely in 
the factory, and moved in one piece to the 
owner's lot by truck. Owing to the limita- 
tions imposed by the standard highway, the 
basic unit of these models cannot be more 
than eight feet wide, and so bears a close 


‘nbvetahs 


QUESTIONS TO ASK es BEFORE YOU BUY 


1... Are you within delivery range of a prefabricator (300 miles is the 
limit for most)? 


2...Do the materials and structure meet FHA requirements and Com- 
mercial Standard CSI25-45*? 


3... What is the heat-loss rating of the insulation and heating system? 


4...Have standards of the National Board of Fire Underwriters 


been observed throughout? 


5...Have adequate s 
seepage and 


s been taken to guard against moisture, 
condensation? 


6... If exterior plywood is used, how weatherproof is it? 
7...1s the structure heavy enough to withstand normal snow lo 


in northern climates? 


the price include 
painting? 


Are the connectors between pan 
nings tightly sealed? 


10... Are window and d 


++ Do the flues and chimneys me 


mbing; heating; kitchen sink and 


strong as the panels? 


standard fire-safety tests? 


12....Do plumbing and wiring comply with prevailing codes of the 
National Bureav of Standards? 


relationship to the trailer—itself the most 
| conspicuous example of the mobile house. 

One widely used method represents a 
compromise between traditional construction 
and factory techniques. This consists of 
building large sections of the house on jig 
tables. Power tools, the use of standard 
measurement units, and quantity production 
enable the factory to turn out entire walls, 
roof sections, floors and ceilings rapidly. 
These are shipped to the site and erected 
somewhat after the manner of pioneer barn- 
raisings. 

Purists will insist that true prefabrication 


is neither of these, but a method 
ploys standardized panels. The ulti 
pression of this idea would be found in a 
system that used one interchangeable panel 
for every part of the house, But most manu- 
facturers today offer the customer a dozen or 
so types, each adapted to its particular 
function. 

In this kind of prefabrication, a wall panel, 
usually four feet wide, consists of a structural 
frame sheathed with plywood or siding out- 
side and wallboard or plywood inside. An- 
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WOODEN-FRAME CONSTRUCTION, PANEL AS- 
SEMBLY. Advanced step on old system of precut, 
individually numbered pieces of lumber. Regular 
stud-ond-sheathing construction is assembled into 
four-foot panols at the then nailed together 
ot th Mony com use this technique; 
‘are from American Houses. 


other panel has the same structure with an 
opening punched in it for a window, which 
is set in place and glazed at the factory. A 
third contains a frame and door, and so on. 
Such panels are easily shipped and can be 
handled by two men. They are bolted to the 
foundation in series, and joined at the seams 
with splines or connectors. 


Structural Soundness Proved 


There is no longer any doubt of the struc- 
tural soundness of prefabs. Carefully erect- 
ed, they stand up in all kinds of wind and 
weather as well as conventional construction 
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of concealing the joints betwe 
Lorge units save time and money. Above 
drawing is from Precision-Built plan, 


does. The industry has acquired ample ex- 
perience to show that stressed-skin panels, in 
which the sheathing becomes a structural 
unit with the frame, are efficient and safe at 
thicknesses as slight as two inches. The 
crucial link in the chain is the connector, 
which joins the panels together. Many firms 
have solved this problem by devising joints 
that virtually weld one panel to another. 
Some prefabs have been favorably tested in 
200-mile-an-hour winds. 

The woods will be full of housing nos- 
trums in the months to come. Some will 
work out, some will not. The wise consumer 
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HOUSE ASSEMBLY, A timesaver is to ossembl 
the entire house in the factory and move it to the 
But this limits a unit's width to 


site in one piece. 


eight to fit on o delivery truck. Wingfoot 
Houses (details above) have two "super drawers” 
thot ore pulled out ot the si home 


15 feot wide at one end. 


will investigate closely every sensational 
“discovery,” and be ready to accept only 
tested materials and proved methods. 

It is too early yet to decide who is going 
to be the Ford, the General Motors, and the 
Chrysler of the industry. At the moment 
prefabricators are springing up in every cor- 
ner of the land. Before the war, there were 
only a dozen substantial producers. By 1942, 
thanks to a war-housing program under 
which one-fifth of the government-built 
dwellings were prefabricated, the number of 
relatively stable firms had risen to 80. Today 
hundreds of producers are in the field, with 
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more coming into the picture every day. 

One leader has described the industry in 
its present state as more like the coat-and- 
suit business than automobiles. In time a 
great many of the smaller producers, and no 
doubt some of the larger ones, will be shaken 
out, leaving perhaps 50 or 100 experienced 
firms operating chains of factories over the 
country. Meanwhile, the house hunter with 
a line on his lot and contact with prefab 
dealers in his community will do well to put 
his faith in the established firm with some 
experience under its belt and a product that 
meets acceptable standards. 
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STRESSED-SKIN, PLYWOOD PANELS. A plywood 
t is stretched over a wood frame and attached 
pla: it to both sides 
a ith insulation, @ 

structure of great strength is obtained, Thes 

foot panels corry the full w 

Details above are from the Shel 
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HORIZONTAL PANELS. This involves heavy, widely 
spaced framing, with the openings taking prefobri 
cated panels. The type shown above was developed 
by the John B. Plerce Foundation ond wos used by 
the Celotex Corporation for war housing. 


STRESSED-SKIN, METAL PANELS. Newly devel- 
ty in th The details 


pro 
Jead oir cells for insulation against climate. 


WORKING WALLS. Some prefabricated houses 
offer special features, such os these "working walls” 

house. Cupboards, shelves, draw- 
ers and closets are right into the walls, 
providing @ maximum of stora 


S 
TRLEWISION, RADIO  PHONOGRAPH 
LUVING-ROOM WALL 


mitsioe 250 Soe 
WALL SERVING TWO ROOMS 


Looking at Outstanding De fh 


ba Ni big names in prefabrication today 
clude Aladdin, American Houses, An- 
chorage Homes, Celotex, Continental, Cum- 
berland, Fuller (PSM, May ‘46, p. 74), Gen- 
eral Houses, E. W. Green (PSM, May “46, 
p. 136), Gunnison, E. F, Hodgson, National 
Homes, Pease, Precision-Built, Schult, Wil- 
lisway, and Wingfoot. All of these manu- 
facturers and more are earnestly determined 
to create a new industry comparable to the 
auto industry of the twenties. They realize 
that their first task is to clear the public mind 
of prejudice. Most of their war work consist- 
ed of temporary and portable housing. They 
now must convince the people that they can 
also build sound permanent homes. 

These leading prefabricators vary widely 
among themselves in manufacturing meth- 
ods, architectural styles, materials used, and 
methods of distribution. 

‘American Houses, for example, supplies 
only a panelized frame, sheathed in, with 
doors and windows hung and hardware in 
place. Exterior and interior finish are supplied 
in bulk for application on the site. American 
sells its product to local contractors, who 
determine the final selling price. In style its 
houses are thoroughly conventional. No 
seams or battens show outside or in, and 


there are no other visible marks of pre- 
fabrication. 

The Homasote company. has its own fac- 
tory-house enterprise in  Precision-Built 


Homes, of Trenton, N. J. If you want a Pre- 
cision-Built home, you have your architect or 
contractor submit plans worked out in modu- 
lar units of measurement specified by the 
factory. The component parts of your house 
are then built in the factory and shipped to 
the site for assembly. A floor section might 
be 20 feet long, wall sections up to 8 by 21 
feet, with inside and outside surfaces at- 
tached. Once the pieces come from the 
factory, the house can be erected in two to 
three weeks. 

Precision-Built plans to sell its homes to 
individuals through department __ stores, 
realtors, operative builders, lumber dealers, 
institutions. During the present 
this company is concentrating 


GUNNISON: Stressed-skin plywood panels. Sixteen 
models; 2-3 bedrooms; $5,000-$6,000; plumbing, 
wiring, heating system. Porch, garage, #t 


ANCHORAGE HOMES: Wooden frames pre-cs 
bled inte large panels. 48 New England models; 2-4 
bedrooms; all utilities; basement; prices uncertain. 


WINGFOOT: Pressdwood exterior, plywood interier. 
$2,450 f.o.b., delivered ox single unit; 2 bedrooms; 
oll utilities; built-in beds and bedroom furniture. 
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HOME-OLA: Stressed-skin plywood panels. Five 
rooms; under $3,500; most utilities. Assembly time: 
300 hours, local lobor. Five other models plonned. 


DEFOE: Wooden-frame, pre-ossembled room-wall- 
size ponels; two standard designs now; wiring, 
plumbing, heating. De luxe model above. No pr 


SHELTER HOMES: Stressed-skin plywood pane 
cluminum-foil insulation; 2 bedrooms; with furnace, 
plumbing, kitchen equipment, about $6,000 erected. 


NATIONAL HOMES: Room-size panels of stud and 
sheath construction, with steel columns. Nine models 
2-3 bedrooms; $5,490 up, through deolers only 
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on two or three standardized designs. 

Among the companies that look to lumber 
dealers for distribution is General Houses, 
Inc., of Chicago. Their postwar veterans’ 
house will be 25 by 32 feet (800 square 
feet), with kitchen and utility room, living 
room, two bedrooms and a bath on one floor. 
The ceiling beams will be strong enough to 
support two extra bedrooms and a bath up- 
stairs, if the customer cares to add them 
later. In that case, two prefabricated dorm- 
ers can be punched into the roof, and a 
stairway led up from the living room, 

The basic house will be constructed of un- 
usually heavy panels having the thickness of 
the normal wall. Vertical siding lends the 
exterior a pleasing appearance and conceals 
the panel joints; or it can be covered, if the 
owner wishes, with shingles. Inside, the fin- 
ish is a smooth-surfaced plaster board, which 
can be painted, papered or plastered. This 
neat house will sell for something less than 
$6,000, according to present plans. 

Another house to be sold through lumber 
dealers is known as the Home-Ola. This was 
designed and engineered by Jacques and 
R. J. Willis, heads of the Willisway System. 
The house is now in production on the West 
Coast, for distribution there and in the Mid- 
west. 

The Home-Ola is of light construction, 
and aimed at the $3,000 market. The basic 
model (about 700 square feet) has a 12-by- 
20-foot living room running along one side 
of the house, a small kitchen, dinette and 
bathroom on the other side. A steel stairway 
in the center leads to two bedrooms (9’x12’ 
and 12’x12’) on the second floor, with gen- 
erous closet and storage space under the 
eaves of the pitched roof. The chassis is of 
structural steel, walls and partitions of 
stressed-skin fir plywood panels, resin-glued 
to both sides of an insulated wood frame. 
Wide windows and extremely simple lines 
give the Home-Ola a clean appearance. 
There are no tricks to disguise its origin. 

Gunnison Homes are among the best in 
the field, though some experts still have 
doubts about using plywood, as this firm 
does, for exteriors. Gunnison uses a standard, 
stressed-skin, four-foot panel, two inches 
thick, composed of plywood sheets glued to 
the insulated frame under heat and pressure. 
Eight basic house designs will be available, 
reversible to make a total of 16 choices, 
selling at $4,000 to $8,000, more or less. 
The smallest size, 24 by 28 feet (672 square 
feet), has two bedrooms and a 12-by-16- 


foot living room; the largest (1,344 square 
feet) has three bedrooms and two baths, a 
12-by-22-foot living room and a dining al- 
cove. All are one-story houses, can be built 
with or without a basement. 

While the basic floor plan for each model 
is standardized, the customer can achieve 
variety by making use of some of the in- 
genious accessories that Gunnison sells at 
slight extra cost. One of them is a wing 
“package”, which attaches to any corner and 
lengthens that room by four feet. Other 
“packages” include a side or front porch, 
fireplace, breezeway or arcade, and garage. 

Interiors of the Gunnison home are of ply- 
wood. At close quarters you can see the 
joints between plywood panels. Corner j 
are finished with a strip of molding. The 
total effect is different, of course, from the 
conventional plaster wall, but people who 
have lived in these homes say a seamless sur- 
face is not indispensable. 

Through its subsidiary, Wingfoot Homes, 
Goodyear Tire and Rubber Co. has been ex- 
perimenting with an extremely low-cost 
home intended to sell for less than $2,000. 
Though designed as a permanent home, the 
Wingfoot is demountable and can move 
with the occupant if the mortgage permits. 
It is, in fact, something like an overgrown 
trailer. Also like a trailer, it is built complete 
in the factory and hauled to the site. This 
means that the in living quarters of the 
26-foot structure can be only eight feet 
wide. Once located on the site, the bedroom 
wings are pulled out like drawers, to yield a 
‘T-shaped, flat-roofed house 15 feet wide at 
its widest point, with two tiny bedrooms, 
bath, and combined kitchen-living room. 

It is unfair, of course, to apply to a prefab 
more rigid requirements than one would de- 
mand of a conventionally constructed house. 
You may as well know now that if you live in 
a city with a restrictive building code you 
probably cannot buy a prefab at all. Instead 
of requiring certain degrees of performance 
to protect the public health and safety, many 
codes lay down rigid specifications on ma- 
terials and methods that eliminate prefabri- 
cated construction even when it surpasses 
the performance standards. 

In some areas, also, union labor will be 
hostile to the entrance of prefabs. But if you 
want one badly enough, and if the housing 
shortage is acute in your community, public 
opinion should be strong enough to override 
these obstacles. That is a matter for you 
and your community, 


AMERICAN HOUSES: Wooden frames pre-assembled 
into panels. Wholesale only to contractors; only out- 
side shell ond interior partitions provided. 


STEELCRAFT: Aluminum sheets bolted to steel 
fromes. One room with kitchen and bath, $994; 
larger units $1,490 up; ut ra, Now available. 


LINCOLN HOUSES: Aluminum stressed- 
joined by plastic; 4 rooms, with kitchen, bathroom 
equipment, about $3,000. Heating unit extra. 


GREEN'S SOLAR HOUSE: Stressed-skin ponels; one 
bedroom with “3-bedroom efficiency;” folding 
walls; about $6,500. Now making non-Solar prefab. 
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Race Tracks 
for Thunderbolts 


Until science knows more about 
lightning, best way to handle 
it is to speed it on its way. 


This unusual map of the United Stotes shows where a1 


1n how mony days thunderstorms occurred during 


the 30 years from 1904 to 1934. It is called an isocercunic (equol thunder and lightning) chort. 


By GOLD V. SANDERS 


ia AUGUST maintains its 10-year record 
as the worst month for thunderstorms 
throughout the United States, lightning will 
strike some 700 persons and kill 100 of them 
during the next 31 days. There will be an 
average of nine electrical storms in every 
part of the country. 

But in one important respect lightning 
will do less damage this year than ever be- 
fore. In most storms electrical service will 
be steadily maintained; there will be very 
little “outage.” Twenty years ago, every one 
of the 50 or more bolts that struck each 50- 
mile stretch of transmission line in_ the 
course of a year knocked out service at least 
temporarily. With modern scientific appara- 
tus for enticing lightning away from elec- 
trical systems, service over such a 50-mile 
line will not be disrupted more than once in 
five or 10 years. 

Several types of devices provide this 
notable protection. The simplest and per- 
haps most effectual is the “overhead ground 
wire,” installed singly or in pairs at the tops 
of towers carrying the lines across country. 
These wires are essentially horizontal light- 


ning rods. They form a protective umbrella 
for the conducting wires. Being grounded 
to the steel towers, rather than insulated 
from them, they quickly conduct lightning 
strokes to the ground. 

Other devices are improperly called light- 
ning “arresters”—the last thing electrical en- 
gineers want to do with lightning is to arrest 
it. These arresters are designed to give light- 
ning an outlet to the ground as soon as 
possible after it has struck a transmission 

ie. 

A lightning arrester be small and 
simple or huge and costly. Essentially, it 
is a dump valve for electrical current. Ordi- 
narily, it is closed and remains so until the 
electrical potential rises to a value such as 
a surge of electricity from a lightning bolt 
creates. Then the arrester “opens” and con- 
ducts the destructive charge to the ground. 
‘After this it immediately closes and again 
becomes an insulator rather than a con- 
ductor. Electricity from the power plant re- 
sumes its flow through the line with only a 
momentary interruption. 

Before electrical scientists could provide 
shorter, more attractive paths for lightning 
to follow than a building, transmission line, , 
or human being, they had to learn more 
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The two top wires on this transmission 
‘ore actually horizontal light 
rods grounded to the steel towers. 
Mon-made 3,000,000-volt bolt (right) 
created by surge generator, Knifes 
through pine plank in a laboratory 
where protective devices for power 

lines undergo tests. 


about the nature of the 
crashing bolt. Their senses were 
unreliable guides. The human 
eye, for instance, tells us th 
« streak of lightning has Rash 
down from: a cloud and st 
something on the earth. Ultra- 
high-speed cameras have shown, 
on the contrary, that a lightning flash con- 
sists of as many as 20 discharges, and that 
most of them pass upward from the earth 
to the clouds. All this takes place in a frac- 
tion of a second—and is measured in mil- 
lionths of a second by cameras exposing 
film at the rate of a mile a minute. Z 
General Electric engineers have photo- 
graphed 68 lightning strikes on the Empire 
State Building in three years. The pictures 
. revealed that practically all of them began 
with leaders reaching up from the tip of the 
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dazzling, 


radio antenna toward the clouds. 
Other photographs showed simi- 
lar leaders reaching down from 
a cloud toward the earth, ex- 
tending themselves by stages rel- 
atively slowly but too fast for 
the eye to detect. When the 
streamers from above and below 
make contact, the real fireworks 
start. There may be one im- 
mense discharge along this path, 
or a number of them. 

The cathode-ray oscillograph, 
another important instrument of 
lightning research, has recorded 
13 discharges within a quarter 
of a second. Some are what the 
scientists call “continuing,” some 
are briefer than others, and the 
voltage varies widely, The con- 
tinuing discharge is the one that 
starts fires—others pass too swift- 
ly, merely tearing things apart. 

Higher than anything else 
around it, the Empire State 
tower is struck by many bolts of 
lightning, All of them are harm- 
less, though, because the steel 
structure is a perfect lightning 
rod with a good ground connec- 
tion. The 1,250-foot building 
also provides protection for oth- 
er buildings within a radius of 
about 1,250 feet. Experiments 
have demonstrated that light- 
ning rods and other well- 
grounded metal projections “at- 
tract” the lightning within a cer- 
tain area, though — scientists 
would not use that word to de- 
scribe the phenomenon, The 
Empire State Building is the 
lightning rod shielding a large 
neighborhood; it provides a 
“cone of protection.” 

Scientists have calculated that 
a lightning stroke that can smash a house 
actually has only enough energy to light a 
bulb for a few minutes. What makes light- 
ning destructive is the immense speed with 
which its voltage builds up. 
jentists hope to know even more about 
lightning by November. The Army, Navy, 
and U.S. Weather Bureau plan to send pilot- 
less and piloted planes and balloons into 
Florida storm centers this summer and fall, 
with special instruments to report the inside 
story of a thunderstorm. 
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010701Z VIA NAVY RADIO | q TEST ABLE OF OPERATION CROSSROADS 
WAS A MORE IMPRESSIVE DEMONSTRATION OF TOMORROW'S TOOLS 
THAN OF NUCLEAR FISSION. MILLIONS OF DOLLARS WORTH OF 
INSTRUMENTS WERE USED TO RECORD THE LIGHT, HEAT, BLAST 
PRESSURE, RADIATION AND AFTERMATHS OF THE EXPLOSION. AND 
THE EXPLOSION ITSELF STARTLED ME LESS THAN THE EXCELLENT 
PERFORMANCE OF THOSE INSTRUMENTS. THEY ARE THE TOOLS WITH 
WHICH WE WILL HAVE TO PROTECT OURSELVES WHILE DEVELOPING 
ATOMIC ENERGY FOR OTHER PURPOSES. 
1 WAS ONE OF THREE WRITERS WHO WERE PERMITTED TO SEE 
THE BOMB'S FLASH OF LIGHT FROM THE SKYDECK OF THE PRESS 
SHIP APPALACHIAN THROUGH AN ICAROSCOPE. THIS IS AN 
ELECTRICALLY OPERATED INSTRUMENT WHICH WAS DEVELOPED 
DURING THE WAR TO ENABLE A MAN TO SPOT AN AIRPLANE SPEEDING 
TOWARD HIM DIRECTLY IN LINE WITH THE SUN. IT WAS NAMED 
AFTER ICARUS, THE MYTHICAL GREEK WHO FLEW SO CLOSE TO THE 
SUN THAT HIS WAX WINGS WERE MELTED AND HE FELL INTO THE SEA. 
IT LOOKS LIKE A SHORT STUBBY TELESCOPE BUT IT DOES NOT 
MAGNIFY THE SCENE. INSTEAD IT PERMITS A PERSON TO SEE 
THINGS IN A FLUORESCENT SCREEN WHICH ARE SO BRIGHTLY 
ILLUMINATED THAT HE COULD NOT SEE THEM BY LOOKING 
DIRECTLY AT THEM. THE ICAROSCOPE WAS, UNTIL TEST ABLE. 
ANOTHER OF AMERICA’ S MANY WAR SECRETS. : 
FORTY OF APPROXIMATELY 100 DIFFERENT TYPES OF 

INSTRUMENTS THAT WERE USED TO OBSERVE THE EXPLOSION OF THE 
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FOURTH ATOMIC BOMB IN HISTORY ARE STILL SECRET. THEY CANNOT 
EVEN BE NAMED. THE 60 OTHERS RANGED FROM ORDINARY 
FIVE-GALLON GASOLINE CANS, WHICH ARE EXCELLENT PRESSURE 
““GAUGES, TO COMPLEX BOLOMETERS FOR MEASURING THE HEAT AT 
VARIOUS POINTS THROUGHOUT THE VAST AREA AFFECTED BY THE BOMB. 
TELEMETERING INSTRUMENTS ALONE REPRESENTED AN 
INVESTMENT OF MORE THAN $1,000,000, THESE ARE DEVICES WHICH 
MAKE SCIENTIFIC MEASUREMENTS POSSIBLE FROM SAFE DISTANCES. 
THEY WERE STREWN AROUND AND. THROUGHOUT THE 73 FLOATING 
TARGETS. IF THEY OPERATED AS SUCCESSFULLY AS THE TELEVISION 
EQUIPMENT WHICH NEWSPAPERMEN USED ON THE APPALACHIAN, THE 
TECHNICIANS ACQUIRED VOLUMES OF STATISTICAL DATA. 
IT WAS POSSIBLE AT ANY TIME ON THE MORNING OF JULY 
7 TO STEP INTO THE WARDROOM OF THE PRESS SHIP AND SEE THE 
BIKINI BEACH AND THE MILES-WIDE TARGET MORE CLEARLY THAN 
TT COULD HAVE APPEARED THROUGH A BOMBSIGHT FROM AN ALTITUDE 
OF 30,000 FEET. TROPICAL TREES WAVED GENTLY IN THE 
FOREGROUND OF THE GREENISH MOVING PICTURES TRANSMITTED BY 
ROBOTS IN THE TOWERS ON BIKINI. EVEN A LANDLUBBER COULD 
RECOGNIZE THE SILHOUETTE OF A CHRISTMAS TREE ON THE HORIZON 
AS THE WEIRD SUPERSTRUCTURE OF ADMIRAL YAMAMOTO'S FORMER 
FLAGSHIP, THE DECREPIT BATTLESHIP NAGATO. AND EXPERTS COULD 
QUICKLY SPOT THE SILHOUETTES OF OTHER SHIPS. THE FIRST HINTS 
OF FIRES ABOARD THE SHIPS WERE THE WISPS OF SMOKE SEEN 
RISING FROM THOSE BLACK SLIVERS ON THE FLICKERING SCREENS, 
AND THE FIRST NEWS OF SERIOUS DAMAGE CAME FROM THE MEN WHO 
WERE WATCHING THE TARGET THROUGH THE ELECTRONIC TUBES. 
AT FIRST THE TEST SEEMED FAR MORE THEATRICAL THAN 
ae AS 
SCIENTIFIC. THE NIGHT BEFORE THE BOMB WENT OFF THE LIGHTS OF 
THE TARGET FLEET, ROCKING GENTLY IN THE LAGOON, TWINKLED AS 
GAILY AS THOSE OF A SEASIDE RESORT. OVERHEAD THE SKY WAS SO 
CLEAR AT TIMES THAT THE MILKY WAY RESEMBLED BROADWAY. THE 
BRIGHT RED BATTLESHIP NEVADA LOOKEO LIKE THE SETTING FOR A 
BILLY ROSE SHOW AND THE TANKS, GOATS AND MILITARY GEAR ON 
HER DECK SEEMED LIKE CIRCUS PARAPHERNALIA WHEN THE SUN ROSE. 
ON ABLE DAY WE FELT, IN FACT, LIKE SMALL BOYS WAITING 
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FOR A CIRCUS TRAIN. THERE WAS THE SAME HIGH HOPE OF A GREAT 
THRILL, AND THE SAME MOMENTARY DISAPPOINTMENT WHEN THE BOMB 
BURST THAT ONE FEELS WHEN A CIRCUS ACT PROVES LESS EXCITING 
THAN ITS BILLBOARD POSTERS. 

BEFORE THE SOUND OF THE BLAST REACHED US, MANY OF US + 
HAD TURNED TO STARE AT EACH OTHER, WONDERING IF THE PLUTONIUM 


CHAIN REACTION HAD NOT FIZZLED. 1 FELT NO HEAT OR PRESSURE™ 
LOW CLOUDS OBSCURED THE VIEW FROM THE APPALACHIAN LIKE 
PILLARS IN A THEATER» BUT THE ATOMIC BOMB'S SMOKE BURST 


THROUGH THEM AS IT SHOT UPWARDS FOR THOUSANDS OF FEET 
IT THEN RESEMBLED A KAHILI, AN ANCIENT SYMBOL OF POWER 
CARRIED BY THE NOBILITY AMONG PRIMITIVE PEOPLES OF REMOTE 
PACIFIC ISLANDS LONG AGO. KAHILIS WERE BEAUTIFUL, THICK 
PLUMES OF FEATHERS MOUNTED ON THE UPPER ENDS OF LONG POLES, 
WHICH SOMETIMES INCLUDED PARTS OF HUMAN BONES. THIS MODERN 
AMERICAN KAHILI WAS AN EVEN STRANGER DEVICE. IT SEEMED TO 
MERGE INTO THE CLOUDS QUICKLY, BUT IT STOOD OUT CLEARLY 
MORE THAN AN HOUR LATER, ITS WHITE CIRCULAR CROWN STILL 
SPINNING. 

THEN, AS WE CREPT BACK TOWARD THE LAGOON AND ACTUALLY 
SAW THE FIRES WHICH WE HAD SEEN PREVIOUSLY ON THE TELEVISION 
SCREEN, REPORTS OF HEAVY DAMAGE TO COMBAT SHIPS FILLED US 
WITH AWE OF THIS STRANGE WEAPON. ° 

THE INDEPENDENCE LOOKED AS IF SHE HAD BEEN HIT BY 
KAMIKAZES. THE ARKANSAS, SKATE, PENSACOLA AND OTHER VESSELS 
WERE IN BAD SHAPE. THE RED PAINT WAS NO LONGER ON THE NEVADA, 
AND THE EXPLOSION EFFECTS WERE VISIBLE NOT ONLY IN THE 
CENTER BUT OUT ON THE EDGES OF THE TARGET. THE WHOLE FLOATING 
GAUGE, IN OTHER WORDS, HAD REGISTERED VIOLENCE. 

THE MEANS OF DETECTING THE INVISIBLE, INAUDIBLE, AND 
ODORLESS RADIATION, WHICH CAN HAVE SUCH STRANGE RESULTS, 


WERE SO ERECTED BEFORE TEST ABLE, HOWEVER, THAT FIRE-FIGHTING 
CREWS WERE AT WORK WITHIN THE DISHEVELED WHEEL OF TARGET 
SHIPS A FEW HOURS AFTER THE EXPLOSION. 

AS MANY AIRPLANES AS THERE WERE TARGET SHIPS HELPED 
TO PHOTOGRAPH THE CLOUD, ANALYZE THE AIR, TAKE SAMPLES OF 
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THE WATER AND MAKE THE MEASUREMENTS REQUIRED TO FILL GAPS 
IN THE DATA ACQUIRED AT ALAMOGORDO, HIROSHIMA AND NAGASAKI. 
THESE INCLUDED DRONES THAT SPED THROUGH AREAS WHERE NO MAN 


COULD VENTURE. 
TRUE EVALUATION OF THIS TEST WILL NOT BE POSSIBLE FOR 


MONTHS, BUT THERE WAS NO QUESTION A FEW HOURS AFTER THE 
BLAST ABOUT THE SUCCESS OF THE DRONES. ONE NAVY DRONE HAD 
BEEN TOSSED UPWARD 6,000 FEET, BUT EVEN SO THE PILOT OF ITS 
MOTHER PLANE HAD GOTTEN IT BACK UNDER CONTROL. NONE OF THIS 
COULD BE SEEN FROM THE PRESS SHIP. 

NORMALLY, FROM 5,600 TO 6,000 MEN WOULD HAVE BEEN 
ABOARD THE SHIPS THAT FELT THE ATOMIC BOMB'S FURY. WHAT 
WOULD HAVF HAPPENED TO THEM WILL NOT BE KNOWN FOR CERTAIN 
UNTIL ALL OF THE FINDINGS ARE ASSEMBLED. THIS MUCH WAS 
OBVIOUS WHEN THE SUN WENT DOWN IN MICRONESIA: THE ATOMIC 
BOMB CANNOT BE COMPARED TO THE WEAPONS USED IN THE PAST. 

IT IS SO WEIRDLY LETHAL THAT THOSE WHO DIE FIRST IN AN ATOMIC 
WAR WILL BE THE LUCKIEST PEOPLE. 

BIKINI, ONE REALIZED AS MORE REPORTS POURED IN, COULD 
NOT BE CLASSED WITH CIRCUSES BECAUSE IT WAS NOT ONLY TOO 
GRIM BUT ALSO TOO VAST AN EXPERIMENT, 


VOLTA TORREY CROSSROADS CORRESPONDENT 
USS APPALACHIAN JOINT TASK FORCE 1. 
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Any Old Craft | 
in a Shortage 


'VERYTHING but a street address comes 
with this home reconverted from a 
British landing craft. Consisting of kitchen, 
hall, lounge 
completely 


id two bedrooms, it is 
jor occupancy except for 
bedding ome costs £935, or ap- 
proximately $3,770 in U. S. money. That is 
about half what it cost the British govern- 
ment as a wartime assault boat. 

At its mooring (top) the occupants walk 
the plank going and coming, Shown in the 
center photo is one of the bedrooms, with 
running water, two single beds, full-length 
wardrobe and cupboard. The door leads out 
to a bow vestibule. The kitchen (bottom), 
in metal and enamel, has a gas oven, stain- 
, aluminum-covered table, 

nd insulated larder. twork 
‘mel, and utensils are furnished. 
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By LEON SHLOSS 
and DAVID P. MCNAMARA 


(ey A warm summer night the great in- 
dustrial area defined by Boston, Chi- 
cago, the Ohio River and Baltimore lies 
sleeping. From 5,000 miles away, over the 
polar region, flashes an enemy air force of 
1,000 jet bombers. Equipped only with the 
best conventional warplanes and a few jet 
interceptors, the AAF fights desperately but 
futilely. The inherent characteristic of air 
warfare, that the advantage lies with the 
attacker and that all attacking planes can 
never be turned back, holds true again. 
More than 250 of the enemy bombers get 
through and drop their atom-bomb loads. 
America’s industrial heart is destroyed. The 
country has been rendered incapable of 
waging war. All has been lost in a matter 
of minutes, 

It is to keep such a nightmare from be- 
coming a reality that the United States is 
building a complete jet-propelled air force 
—to counter speed with greater speed, to 
intercept and destroy so much of such an 
attacking force that the remainder cannot 
inflict fatal damage. 

Army Air Forces high commanders de- 
clare the effectiveness of the new jet air 
force will be in direct proportion to the 
money and brains applied to comprehensive 
research and development. Construction, 
training and maintenance are under way; 
the immediate goal is a balanced, opera- 
tional body by 1949. 

Advantages of the new instrument are 
speed, simplicity of production, ease of 
training and maintenance, and ultimate 
economy, When jet planes and engines are 

produced in volume, they will cost less to 
Build than so-called conventional aircraft. 

‘The greatest advantage is speed. The 
AAF realizes that the guided missile, the 
atom bomb, and jet propulsion itself have 
robbed the U. S. of two great defensive ad- 


vantages traditionally held—space between 
this country and potential attackers, which 
could not be spanned by weapons of five 
years ago, and time in which to turn Amer- 
ican natural resources into war weapons. 

Remarkable progress has been made. In 
England, which took the lead in jet develop- 
ment, it was only in 1941 that the first 
plane flew, In the same year, Lockheed 
offered the AAF a jet design, but its P-38 
Lightning fighters were in such war demand 
that jet work was tabled. It was not until 
January 1944 that announcement of the 
British plane, and the first American plane, 
was made (PSM, Apr. “44, p. 85). But 
despite the short history of jet production, 
that American plane, the Bell P-59, has long 
been obsolete. 

In less than three years, the AAF has 
prepared this line-up—ready and pending— 
of the new jet air force: 

Fighters: 

P-79—Flying Ram, by Northrop. Speed, 
525 m.p.h. Ceiling, 40,000 ft. Armament, 
four .50 caliber machine guns. This tailless, 
sweptback-wing design is so constructed as 
to enable its use as an aerial ram. The 
specially-built wing will chop off parts of 
enemy planes. The pilot flies in a prone 
position, eliminating blackouts. Plane’s pri- 
mary use will be short-range interception. 

P-80—Shooting Star, by Lockheed. Speed, 
550 mp.h. Ceiling, 45,000 ft. Armament, 
six .50 caliber machine guns. Currently the 
‘AAF interceptor, in the jet air force it prob- 
ably will become the long-range escort. It 
also could be used for intruder work. 

P-81—Consolidated-Vultee. Speed, 550 
= ol Ceiling, 40,000 ft. Long-range es- 


©°P83-Bell, Speed, 550 mph. Ceiling, 
40,000 ft. 

P-84—Thunderjet, by Republic. Speed, 
590 (plus) m.p.h. Ceiling, 40,000 ft. This 
plane probably will become the primary 


interceptor. 
P-86—North American. All details re- 
stricted. 
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P-80 FIGHTER—This tronscontinental record- 
38 feet and twin fins mounted atop the wing. The breaker is the current backbone of the jet air force. 
rudder-assist ducts aid in operating split flop rud- Spon is 38 feet. Two 175-gallon wing-tip fuel tanks 
ders at the wing tips. Pilot lies prone in flight. give ship 700-gallon capacity, 2,000-mile range. 


P-83 FIGHTER—Twin jets just outboord of the P-84 FIGHTER—Powered by an cxial-flow unit 
lower fuselage drive this 27,000-pound long-range with the cir scoop in the nose, this 9,000-pound 
fighter. Wing span is 53 feet. Rated at 550 m.p.h., craft is expected to become the AAF's primary 
its ceiling is 40,000 feet. interceptor. Wing span is 36 feet 5 inches. 


B-49 BOMBER—Designer's conception of jet 
8,000 pounds of thrust through the tw version of B-35 Flying Wing. With a span of 172 

ble under the empennage. Wings spread 7| feet, this boomerang-thaped giant may fly 10,000 
ches; length is 51 feet 6 inche ith @ 60-ton bomb-and-fuel load. 


B-36 BOMBER—This is how the monster 132- F-12 PHOTO-RECON— When j 
long-range bomber will lock when place its conventional power plant 
nal model takes 


ship. 
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1 FIGHTER—Gas turbine races prop, pure 
rear of fuselage provides thrust for this 
speedy escort-fighter. Twin air scoops for jet plant 
ore located topside midway on fuselage. 


P-87—Curtiss-Wright, All 
stricted. 
Bombers: 

B-43—Douglas. Speed, 500 (plus) m.p.h. 
Ceiling 35,000 ft, Will be used for attack 
and medium bombing. 

B-45—North American, Will be powered 
by multiple jet units. 

B-46—Consolidated-Vultee. Powered by 
multiple jet units. 

B-47—Boeing, Powered by multiple jet 
units. 

B-48—Martin. Powered by multiple jet 
units. 

B-49—Flying Wing, by Northrop. Range 
10,000 miles with 60-ton bomb-fuel load as 
B-35 (conventional engines). This plane 
will have jet engines installed; will probably 
be used as long-range, high-speed heavy 
bomber. Speed figure is undisclosed, but 
is believed to be above 450 m.p.h. 

B-36—Consolidated-Vultee. This  six-en- 
gine bomber may have jet application. 

‘The B-49 may be flying this year; the 
B-48 is expected to fly in 1947. The others 
are scheduled for 1948. 
Photo-Reconnaissan: 

F-12—Republic. This 400 m.p.h., four- 
engine plane is expected to receive jet en- 
gines and become the high-speed. long- 
range reconnaissance ship of the jet air force. 
Helicopters: 

A design study on a jet helicopter is now 
in progress. 

Jet military transports are not being con- 
sidered for the jet air force. The unstream- 
lined, boxcar shapes necessary to haul the 
requisite tremendous loads of supplies and 
troops could be propelled by jet only at 
great expense, because of the high fuel con- 
sumption. Conventional transports, which 
can meet the logistical demands of a military 
operation, can provide a “pipe line” con- 
stantly moving at nearly 400 m.p.h., fast 


details re- 


JET HELICOPTER — This jet ‘copter wos built by 
Gorda Engineoring. AAF also is designing one. 
Jot engine cuts down torque, is used for turning, 
‘ond gives o helicopter unusual speed. 


enough to make the speed differential from 
jets unimportant. 
Power Plants: 

1-40—General Electric. Centrifugal-flow. 
Produces 4,000-Ib. thrust, equivalent rough- 
ly to 5,000 horsepower. Weighs only 1,820 
pounds; thus delivers 2% horsepower per 
pound of weight, compared to one horse- 
power per pound by the reciprocating en- 
gine. Powers the P-80, the P-83, and pro- 
vides part of the power for the P-81, Allison 
Division of General Motors also produces 
the 1-40, has been since October 1945 the 
sole builder of P-80 power. Allison is now 
building a model of the 1-40 incorporating 
many improvements, devised by its own 
engineering staff, which are expected to add 
to the P-80’s speed. 


TG-100—General Electric. _ Axial-flow. 
Helps power P-81. 
TG-180—General Electric. Axial-flow. 


Produces 4,000-Ib. (plus) thrust. Powers 
P-84, helps power P-81, powers B-43 with 
two units. 

19-B—Westinghouse. Produces 1,365-Ib. 
thrust. Two units power P-79. 

Many other jet-power applications are 
being made. Rocket engines will probably 
be used in short-range interceptors. They 
will certainly be used for assisted take-ofts 
and as auxiliary power plants to provide 
extra bursts of speed when needed. One 
of the most interesting uses of rocket power 
is expected to come with parasitic-fighter 
flight. The AAF is experimenting with a 
tiny plane, the XS-1, built by Bell, which is 
taken to high altitudes for release. This 
plane is not yet powered, but rocket engines 
would make a plane built on its experience 
a fine weapon tor interception flights, of 
short duration, from above. 

The most recent jet engine—the ramjet— 
offers limitless possibilities. Dubbed the 
“Flying Stovepipe” because in crude terms 
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RAMJET ENGINE—Zooming from its ground-lounching plotform, +i 


flying st 


up to 1,500 m.p.h. and gives promise of becoming the power plant to propel aircraft at supersonic sp 


it is a stovepipe with a fire in it, it has no 
moving parts and consequently no lubrica- 
tion system. Driving through the air at 
extremely high speeds, it provides its own 
intake and compression of air. Combustion 
heats the air, and power is derived from the 
air’s expansion and escape. 

Ramjet appears to be the most suitable 
engine to defeat the high-fuel rates of super- 
sonic flight. Obviously, it can not 
effective power at low speeds, but ramj 
can be attached to wings of planes that will 
approach speed of sound by other available 
power means, Then the ramjets can be 
turned on to break through the sonic barrier. 

This tiny ramjet engine, weighing only 
70 pounds, delivers more than 2,200 horse- 
power—one horsepower for each half-ounce 
of its weight, Speeds of from 800 to 1,500 
m.p.h. are possible. 

‘Training of personnel for the jet air force 
is well along, considering that this activity 
cannot begin until planes and engines have 
been finally proved acceptable. A pilot school 
at Williams Field, Chandler, A\ 
out 50 pilots every seven and a half weeks. 
The first class graduated two weeks ago. 

The eligibility requirements are stiff, but 
not because jets are hard to fly. The pros- 
pective jet pilot must hold a commission in 
the regular Army or have applied for one. 
He must agree to remain in the AAF in- 
definitely. He must have had 500 military 
flying hours in World War II, 150 of these 
in fighter planes, and 25 hours in fighters in 
the six months immediately preceding his 
training at Williams. (Only fighter pilots 
are being trained until jet bombers become 
available.) In his training, he flies P-80s for 
30 hours and goes to ground school. 

One fighter group already has been acti- 
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vated, the 412th, under command of Col. 
Bruce K. Holloway. It is stationed at March 
Field, Riverside, Calif, and comprises the 
20th, 31st and’ 445th Fighter Squadrons, 
the 39th Tactical Reconnaissance Squadron, 
and the 361st Fighter Service Group. 

Training of mechanical personnel for jet 
planes began at Chanute Field, Rantoul, 
Ill, in the spring of 1945. There, personnel 
receive a six to seven weeks’ course in 
structures, hydraulics, power plants, instru- 
ments, electrical systems, etc. 

Shaping of an air force that will travel 
reasonably soon at speeds near that of sound 
posed, in addition to mechanical problems, 
many physical obstacles. Hurtling the hu- 
man body through space at 600 m.p.h. and 
possible, without fatal conse- 
unless protective devices are avail- 
able. These have been developed. 

Simplicity of jet-plane construction carries 
many advantages. A jet engine can be 
nged in 30 minutes, a job that used to 
swith piston engines. 
Unique problems are being confronted, how- 

| in development of any rev- 


¢ instruments, As sonic speeds are 

proached, compressibility upsets the func- 
tioning of some instruments, The problem of 
controls freezing at high speeds has intro- 
duced the possibility that lateral maneuver- 
ing of jet aircraft in future may be done by 
rocket charges or auxiliary jets attached 
to the wings. 

AAF production experts who are working 
with the aviation industry in building the 
first jet air force do not have the harassed 
mien of their kind. They are confident, un- 
worried. 

“They're easy to build,” they say. 


Microwave “Searchlight."'in the world’s first 
commercial radiophono system using. vltra-high- 
frequency microwaves, these antennas and para- 
bolic reflectors atop the Telephone Building in Los 
Angeles beam voice messages at a 30-foot tower 
erected on a Santa Catalina Island peak, 30 miles 
‘oway, and receive rep requency 

in a narrow band and 


Rocket Tests Airfoils. Tiny wing sections, of 
cirfoils, ore now tested at superso 
Stheyaridee br Fods in the noses of “Holy Mose: 


superspeed 
tunnels are designed and built for the job. As the 
rocket races through the sky, mognetic-stra 
gouges measure the pressures produced by aero- 
dynamic forces, and results ore radioed automat 
cally from self-contained transmitter to a ground 
stotion. The rocket shell cosing itself acts os an 
contenna slightly less than © half wave length long. 


Loudspeaker for Individual 
Carries Voice 1,000 Feet 


A sERncEANT wearing the latest 
model voice amplifier developed by the 
Army Signal Corps can now be heard 
for 1,000 feet when he yells, “Aw right, 
you guys, dress that line!” The new in- 
dividual loudspeaker is more rugged, is 
powered by a storage battery instead 
of a dry cell, and weighs only three 
pounds, 


Miniature Oil Furnace 
Heats Five-Room House 


Anour the size of a refrigerator, the 
new oil-burning heater made by General 
Bronze Corp. will deliver forced warm 
air to all corners of a five-room house in 
about three minutes after the thermo- 
stat has been adjusted. The miniature 
furnace has a traylike air filter and an 
automatically controlled humidifier. 


Machine Tests Tensile Strength of 
Both Stockings and Steel 


A compact, port- 
able machine for testing 
the tensile strength or the 
compression of a variety 
of materials ranging from 
nylon stockings to steel 
castings has been pro- 
duced by W. C. Dillon 
& Co., Inc., of Chicago. 
The new machine, first of 
its kind, accommodates 
loads weighing from 250 
to 10,000 pounds. 


Lip Mike Cancels Outside Noises 


‘Tins Signal Corps microphone, worn on the 
upper lip, makes wire, radio or interphone com- 
munication possible in a din. Outside noise en- 
ters small holes at the front and back of the dia- 
phragm in equal volume, thereby canceling itself. 


Zs 


“Hula,” the Cord Twister. Electric cords 
for household appliances are tougher and lost 
longer because of “Hula” (above), o robot cord 
twist tester devised by Westinghouse Electric Corp. 
Nicknamed because its twisting co smble th 
swaying of o Hawaiian dancer's skirt, the mac 
tests 16 somples at one Its four postlike 
shafts each have two metol rings through which 


other direction by 
vertical shaft in the center of the cabi 


radar might ha 
time operatic 
rod ottenuato: 
Developed by 
N.Y. this. ke 


portable test equipment. 
ured output of the set with its roted power 
indicates whether or not its beam is completely 


covering the specified area. New techniques of 


that the gloss rods would take on a coating of metal 
film only 2 few millionths of a centimeter thick. 
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Pool Cleaner’s Diving Mask 


A uicur diving mask of molded rubber 
for use in cleaning pools has been developed 
by the Diving Equipment and Supply | Co., 

Milwaukee, Wis., n 

suits, The ma 
terproof, transparent plastic face piece, 
which is pressure sealed. The user can ad- 
just the flow of air to suit himself, 


One-Armed 


hand 32 years ago 
uten 
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Large Metal Lens Focuses Radio Waves 
into a Pencil-point Beam 


Mucu as a glass 
lens focuses light, this 
10-foot-square _ metal 
lens, designed by Dr. 
Winston E, Kock, of 
Bell Telephone Lab- 
oratories, converges 
radio waves into the 
sharpest beam of its 
kind. Metal plates 
duplicate the action of 
convex and concave 
lenses and other op- 
tical devices. The 
new lens was made 
for microwave radio- 
relay systems, to sup- 
the telephone 
but it is also 
a promising device for 
radar navigation. It 
operates at 5,000,- 
000,000 cycles a sec- 
ond, with a wave hard- 
lyaslongasa cigarette. 


Combination Knife-Fork Makes 


Eating Easier 


Earinc with one hand has been made sim- 
pler by an invention of Edward A, Towlen, 
of Detroit, who lost the fingers of his right 


In one stainless-steel 


il he has combined the cutting blade 
of a knife and the tines of a fork; useful, he 
thinks, for crippled veterans. The device 
has a leather case, to permit the user to 
carry it to meals away from home. 


Smallest Ball monring. The pin 
points toward three tiny steel balls a 
jacket. Each ball is only 1/25-inch thick 
and precisioned to a tolerance of 1/25,000,- 
000 inch—the tiniest in the world. Millions 
were used in atom-bomb test devices. 


Dimple Detector. This ruled board 
by reflection instantly shows up defects in 
master recording disks that formerly were 
a headache to find. Developed by Audio 
Devices, New York, it plainly shows distor- 
tions in the surface of the disk. 


Cyclone Separator. Not meteorolog- 
ical equipment, or a rocket launcher, this 
device removes and recovers catalysts from 
the outgoing vapors of the re 
new catalytic cracking unit of Shell Oil Co.'s 
refinery, Houston, Tex. It weighs 29 tons. 


a 


lass Spun onto Floodlight. De- 
signed for use at night baseball games, this 
light has been proofed against weather, 
dirt and insects by spinning the front glass 
onto the aluminum reflector with special 
tools. Maintenance is from the rear. 
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Our Forelathers 
GROUND 
THEIR OWN 


The next step in the milling of grain wax a quern Animal power was edded when man devised the sin- 
. whose two stones cot llstone. An ox or horse was hitched to the outer 
fine grinding by regulating the spa: end (right) of the shaft, which was fostened to a 

This one came from a North Carolina plantation. pivoted upright, and turned the wheel in a trough. 
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The history of flour is the oldest 
chapter in the history of mechanics. 


PSM Photos by HUBERT LUCKETT 


paca the standing grain to the 
steaming loaf—has always been an 
intimate part of living. Since primitive times, 
much ingenuity has been lavished on the 
grinding of grain. Possibly the first ap- 
plication of mechanical power was to the 
making of flour. Yet the principles have 
changed little since man first used millstones. 

For a flashback to the old days and de- 
vices, PSM takes you to the Mercer Museum 
of the Bucks County Historical Society at 
Doylestown, Pa. There can be traced the 
history of flour making, which is also the 
history of mechanics. 

There are rough stone mortars and pestles, 
used by American Indians; hollowed logs for 
pounding corn into meal; crude querns— 
early type of millstones—cranked by hand. 

First came the simple machines that eased 
the strain on men’s muscles. Then, as men 
used their heads to save their backs, came 
animal power and water power. The final 
step to the huge flour factories of modem 
times was far shorter than the long step 
from handmade meal to early power milling 
shown on these pages. 
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The force of water—not its weight—wos next hor- 
nessed. A swift downflow against fins of the wheel 
(see close-up) turned upper millstone upon the 
lower. Grain was fed through the hopper at top. 


en in inset below. 


i 
spokes of the trundle os 


World’s LARGEST AIRPLANE 
- Takes to the Road 


HERCULES, GIANT FLYING BOAT, MOVES PIECEMEAL TO THE SEA 


ae = x 


plywood croft is 
I Island graving 


dock wher 
massive girders of Douglas fir. Towering 36/2 feet above the highway, its bulk required 23 utiliti 
companies to raise telephone and power lines in the seven towns through which it passed on its 28-mile tr 


Rear dollies (below) under one of the two Close-up of one of the dollies (below). The special 16-ply 
160-foot wing sections. Interconnection be- tires are only 24 inches high, but those on rear dollies 
tween the dollies permitted steering the support 6,000 pounds each, those on front dollies, 8,000 
rear end of ‘he load by block and tackle pounds. Thirty-two fires were used under rear of the 
to follow highway curves, hull. All tires were partly deflated to cushion loads. 


WS 
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+ Turning corners, os shown below, 
+ emphasized the value of steerable 


recr dollies. Men wolking beside the 
+ _ load were able to guide the rear end 
in the some way the rear end of 0 
if long hook-ond-ladder fire engine is 


steered. The wings ore nearly 50 feet 
wide of the inboord nocelles. 


etl 


Towing the two wing sections across pontoon bridge 
(above) to reach Terminal Island was one of the 
most ticklish parts of the moving job. At one point 
in the crossing, clearance at the rails was less than 
one inch. It took two days to move the wings, which 
preceded the hull on the journey. Like the hull, the 
wing sections were carried on steel cradles, ond 
were supported near the inboord and outboard 
engine positions. One truck towed each of the 
major units of the $20,000,000 sty giont. 


Five major components of the cirplane—its hull, two wing sections, ailerons ond tail ossombly—were 
towed on the sturdy dollies, but smaller parts, such as the wing flocts (below), were loaded directly on 
trucks for the trip. The piecemeal method of moving and the route to be followed were decided upon 
after engineers had devoted two yeors to surveying possible woys of making the transfer. 
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They Missed the Slipstream. 
Forty-two fully equipped paratroopers spill 
out the rear of a hild C-82 Army cargo 
plane without having to combat, for the first 
time, the slipstream from the propellers. The 
door of the C-82, which holds 12 to 18 more 
jumpers than the C-46 and C-47, respectively, 
opens at such an angle that the slipstream 
misses the men entirely. These combat vet- 
erans are from the “Gypsy Battalion” of the 
Airborne School, Ft. Benning, Ga., and are 
commanded by Brig. Gen. William Miley, a 
seasoned jumper. 


Culver Model V. Inside the cockpit 
(left) of the Culver V (opposite page) is re- 
vealed the Mooney Simpli-Fly Control, which 
makes flying easy and safer by automatically 
trimming the ship for its most efficient per- 
formance at each flight attitude. Once the 85- 
hp. plane is rolling down the runway, the pilot 
merely turns the wheel between the seats until 
the pointers on the flight dial (inset) are at 


Then the pilot turns th 

gaining sufficient altitude, he sets the dial at 
“cruise.” Landing is just as simple. Inter- 
connected controls do the work. 


ewlp 


PRESSURE 
BRINGS CUT- 
ING EDGES TOGETHER 


Insulation Stripper. 

Four cutting edges come 

when you squeeze the spring- CUPS 

steel handle of this wire stripper. Waeuum-eup Pulley. An iron 

‘Upper and lower blades are welded _pulley, cast with shallow holes on the 

to the handle; side cutters are surface, resists belt slippage much as 

moved by pins sliding in diagonal © vacuum-cupped automobile tires tend 

slots. Reuben Gordon, Jamaica, to overcome skidding, Belt-driven 

N. ¥,, invented it. farm machines have used the pulley 
sncoesamnlty. Power loss is said to be 


negligible. 


VACUUM 


com- 
Egg Opening » pines bea PRESSING 
‘A safe and accurate BAND 


PRESS 


Giant Hassock for Fire Escape. 

GY This shock absorber for persons leaping 

WY from burning buildings is intended to be 

carried to the scene and inflated by fire- 

truck pumps. It is designed for sizes up to 

40 feet in diameter and 10 feet in height. 

Inside are water-drain tubes running from 

top to bottom and braces to hold the cush- 

ion in shape. Arthur E. McDonnell, Mem- 
phis, Tenn., is the originator. 


COMBINATION 

WATER DRAIN 

AND EXPANSION 
TOP. 


FABRIC CONES 
WITH SPRING 
CONNECTIONS 


popes 1 
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Plug with a Pull. 4 cylindrical mag- 
net that screws into the wall and can be 
used as a doorstop or to hold tools, small 
machine parts, or metal price tags in place 
has been designed by Walter E. Burton, of 
Akron, Ohio. The threaded, horseshoe-type 
magnet would hold open an ordinary door 
with an iron armature attached to it, as 
well as a steel door. And its inventor points 
out that it may either be mounted flush or 
extending from the wall. 


PERMANENTLY 
MAGNETIZED 
HORSESHOE 
MAGNET 


Makes Smoking Neater. This 
cigarette holder, invented by Don Neu- 
berger, Cleveland, consists of a Fibergias 
tube connected by a collar to a plastic 
mouthpiece containing a cotton filler. 
‘The pliable tube does not spill ashes, and 
the cigarette in it dies a natural death a 
quarter-inch or so from its end. 


Labor-Saving Windows. Washing 
windows will be a cinch when housewives 
can have this double-hung window sash 
with inward-swinging panels. The inven- 
tion, by Norman Goodwin, Wollaston, Mass., 
does not change the normal sash operation 
of the window, and the upper and lower 
panels can be opened at the same time, A 
weather seal between. panel and sash is 
made of synthetic rubber tubing. 


SNUFFS ITSELF 
OUT HERE. 


One-Anchor Hammock. 
Swinging a hammock becomes a 
problem when there is only one 
Perpendicular support, but Ed- 
ward W. Anderegg, of 

Wis., has come up with a solution. 
His type of hammock hangs from 
a pole, one end of which has a 
base plate that can be screwed 
into the side of the house or a 
tree. The pole pivots at that 
point. From the other end of the 
pole a cable is run to a pulley 
fastened about two feet above the 


1900 OLDS runabout, owned by H. 
H, Park, of Katonah, N. Y., can do 
18 m.p.h—"as fost as the average 
man cares to travel,” according te 
an ad, The drive chain can be tight- 
ened by lengthening the wheelbase 


1911 PEERLESS Victoria, belonging 
to James Melton, radio tenor, hos 
fenders of leather, like the mud- 
guards of old-fashioned carriages. 
The cor has two crankcases, one 
for each of its two cylinders 
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1907 HUPP, “Gentleman's Sport Road- 
ster." Leo ‘Peters races it over Lon 
Inlond roads of 30 mpc The black font 
on the running board is a gas generator, 
which brews acetylene for headlights. 


LD autos that look as if they had 
Qi cecaped trom museums are starting 
motorists on modern highways. They've 
been brought back to life by a new kind of 
collector—the fellow who wants to have his 
antique car and drive it too. 

Some of these cars were found in barns, 
hauled out of the back corners of garages, 
and salvaged from junk yards, The owners 
got their biggest kick out of restoring the 
seedy vehicles. There was a thrill in \¢oaxs 
ing @ roar from an enginé that, was aiient, 


1908 FRANKLIN. This Model H, fo- 
mous for its air-cooled engine and lam- 
inated wood frame. Each cylinder hos 
three valves—two exhaust, 
Car above belongs to Le 


of the highway 


Other owners like the feeling of driving 
dangerously—achieved .quite safely at 22 
m.p.h. in an antique car. Drivers of old 
Stanley Steamers, Franklins, and other by- 
gone makes generally have a waggish con- 
tempt for modern driving conveniences. 
They prefer to get out, walk around to the 
front, and light the headlights with a 
match, They prefer to crank the engine. 

Frederick Elliott, secretary of the Auto- 

}-<.mobile Old ‘Timers, explains the interest as 
Pnepessity: “When people couldn't get new 
dirs they’ turned to the old ones.” 


PSM Stoff Photos 


1910 FORD. 1938 two New 
Yorkers, F. Cecil Grace and Henry 
Clork, bought this touring car from 
@ Junk decler for $20. It wos one of 
the first 25,000 Model Ts; eventu- 
ally 15,500,000 of them were mode. 


1914 MERCER Roceabout can still 
do 75 m.psh., cloims its owner, Sam 
Boil of Philodelphio. Its power 
comes from  T-head engine. It hos 
right-hand drive, though by 1914 
most car makers had dropped it. 


wr How Your 
ys Dial Phone Works 


At the same instont, a district 
selector, connected through o 


your _ MINE-FINDER FRAME ¥ 
A. signal to line's hear the hum of the dial 

cfice, the terminus, where 0. mtel hond tone, mich ix the mechanical 
with metol fingers slides ol operator's way of asking 
twitchboard © rod, picks out your line cS. 2" Then you 
makes connection with it, 
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EARLY two-thirds of the 28,000,000 

telephones in the U. S. today are dial 
phones. Thirty-five years ago there were 
none. A few years from now nearly all 
phones will be dial phones; how many, tele- 
phone company officials hesitate to estimate. 
There are many thousands of orders on file 
in New York City alone. Further, long 
distance calls are now being dialed, with 
the aid of an operator, in Richmond and 


FINAL-SELECTOR FRAME 


Guided by the tender, onother 
metal hand moves up ond 


takes 
hold of the terminus of the line 
you are calling. Before making @ 
connection to thot line, howeve 
the final selector tests the terminals: 
to find out whether or not 


RINGING MACHINE 


‘After the connection hor been 
‘the ringing machine 

uurrent for the ringing tone 
or the bury signal. It also supplies 
the dial tone. 


The office-selector frame chooses o 
trunk line terminating on oi 


ff 
i 


OFFICE-SELECTOR 
FRAME 


Philadelphia. Eventually they will be dialed 
straight through from coast to coast. 

This is how your dial phone works. It 
has 429 parts. The system gets your num- 
ber, however, by going through the same 
steps as a human operator. It simply uses 
electrical switches instead of fingers. Tall 
panels, or frames, in the dial central office 
replace the switchboards. You get the same 
old “hello”—but faster and surer. 


current is sent over the line. When the person 
the receiver to answer, the ringing stops and 
two ports of the telephone circuit are joined. 
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Miniature Machine Molds 


Plastic Toys, Decorations 
ONSTRUCTED on the lines of the giant 
machines used by the molding industry, 

the Plasticor (right) makes soldiers, horses, 
Indians and similar toys or decorative ob- 
jects. It is 12 inches high, weighs about 
17 pounds, and has a heavy aluminum 
frame, Colored Tenite pellets are fed into 
the electrically heated loading chamber, 
where they are melted, and forced into a 
mold by a hand-operated plunger. The plas- 
tic hardens immediately into a finished toy. 


Metal Reveals Turbine Heat 
© RECORD more reliably the in- 


colors, it begins again and repeats the col- 
ors through a higher range of temperature. 
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President's Flag 
Has Been Corrected 


HE eagle on the Presi- 

dent’s flag used to face 
the wrong way—to its left. 
Before his death, President 
Roosevelt ordered a new flag 


Candless and approved by 
President ‘Truman, the new 
flag (left) is now ready, 
Within a ring of 48 stars, the 


It requires 32 chemicals and ‘7f 
odd machines two stories high. 


Battalions of 
porade above 
manufacture: 

dipping; and with their tips on. 


vots the match-bulb com- 
position, kept worm by steam, is 
stirred by rotating rods. Material 
for'making tips is mixed in much 
the some way. 
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exer 
plotes makes it 
‘out, It takes on 


Huge machines 60 feet long and two stories 
high produce about 1,125,000 kitchen 
matches an hour. Raw billets of white pine 
are fed into one of these machines and 60 
minutes later are converted into finished 
matches, generally packed 360 to a box that 
sells for @ nickel. These strike-anywhere 
matches must produce a fire train as pre- 
cisely controlled as the fire train in a high- 
explosive shell. The match must flare read- 
fly—but not too readily—under moderate 
friction. It must burn smoothly, evenly and 
quietly, without scattering sparks. It must 
not drop incandescent ash on the floor, and 
it must not smoke and smell like a smudge 
pot. It must withstand extreme variations 
in climate, and it must not glow after it 
has been put out. Above all, it must be 
nonpoisonous. 

Although matches of a sort have been 
known since 1680, the modern strike-any- 
where got its start around 1910. That year 
an ingenious engineer named William A. 
Fairburn, now president of the Diamond 
Match Company, saw the possibility of using 
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an old French formula for a nonpoisonous 
match. Within two years he had adapted 
the process to U. S. mass-production methods 
and had found a way to impregnate the wood 
splint to prevent afterglow. 

Instead of using the highly toxic elemental 
phosphorus in the tip of the match, Fair- 
‘burn used safe, nonpoisonous phosphorus 
sesquisulphide. No longer did match work- 
ers live in constant dread of necrosis (they. 
called it “phossy-jaw”), which destroyed 
their bone tissue, caused their teeth to fall 
out and their jaws to drop off, and finally’ 
killed them. No longer did mice, nibbling 
at the tasty (to mice) phosphorus tips, 
cause drastic fires. “‘Sesqui,” as the match 
men call it, made the modern match possible. 

A sesqui-tipped match produces a bright, 
intense fire. The heat resulting from this 
instantaneous reaction must be put to useful 
work. This is where the bulb comes in— 
the part of the head that lies below the 
tip and hugs the wood. The principal chemi- 
cal in the bulb is potassium chlorate. The 
heat of the tip causes it to burn, and in 


Blocks of white 
machine. 


doing so it liberates all its oxygen. The 
oxygen is necessary to start the combustion 
of all the other elements in the match head, 
including the wood of the splint. To make 
doubly sure that the fire train will get a 
good start on the wood, the top half-inch 
of the match is dipped-during manufacture 
in paraffin, making it a kind of candle. 

‘The match is now alight. A shake of the 
hand or a puff of breath puts it out. The 
‘wood must not continue to glow. Again 
chemistry comes to the rescue. During 
manufacture, the wood has been impregnated 
with a solution of ammonium phosphate, a 
leader in the great family of fire retardants. 
‘This quenches any flame that might linger 
in the wood fibers. 

All told, around 32 different chemicals 
are used in matchmaking. Some are aniline 
dyes that give the matches their gay colors 
to help them sell in a competitive market. 
Others, like animal glues, starches and dex- 
trins, gums and resins, hold the different 
components together. Formaldehyde pre- 
serves the match during long periods of stor- 
age. Inert materials such as pulverized 
earth, quartz, glass, clay, and plaster of 
Paris slow down the fire train and give the 
active chemicals the required degree of 
hardness, 

‘The chemicals are bound to the wood in 
the match machine, an invention of Ebenezer 
Beecher in 1888. ‘Improved and speeded up 
since then, the machine shows no influence 
of modern industrial design. It is awkward, 
ungainly and rioisy, and looks a good deal 
Uke an engineer's nightmare. 

‘To meet the present demand for matches, 
the cutting heads on most machines that 
gouge the match splints out of the pine 
blocks have been speeded up from 350 to 420 


tii 
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Cutting head has just completed slicing blocks into 
splints—420 per minute. The head is now beginning 
‘its upstroke, which will be completed when th 
splints ore rammed into holes in the plate abov 


strokes per minute, The resultant roaé, clat- 
ter and vibration are terrific. 

After the splints have been cut by the 
downward stroke of the cutting head, they 
are rammed by the upward stroke into little 
holes in an endless chain of linked steel 
plates. Most big machines have 2,000 plates 
capable of receiving 42 or 57 match splints 
at a time. The splints, advancing like an 
orderly army, are first sprayed with am- 
monium phosphate squirted out of a jet 
that swings rapidly like an inverted wind- 
shield wiper. After a short drying time in 
hot air, the splints are dipped in paraffin 
and then into the bulb composition. ‘The 
next step is the application of the tip, after 
which the matches get their preservative 
spray. Then the plates move slowly along 
the upper reaches of the machine to the 
punch-out end. 

Here is the greatest activity in matchmak- 
ing. An operator, closely. watching the 
plates as they descend toward her, plucks 
out matches with broken splints, smashed or 
oversized heads. As the plate approaches a 
covered, vibrating conveyor, little rods strike 
the plate from behind and punch the matches 
out of the holes. Tumbling onto the quaking 
conveyor, the matches are jogged so that 
all their heads soon point in the same 
direction. After more rejects have been 
pulled out by hand, the matches are dumped, 
180 at a time, into boxes that are shaken 
to settle the contents. The half-full boxes 
then make a semicircle under the conveyor 
and get the second half of their load with 
the heads pointing in the opposite direction 
so the box will pack flat. As the boxes ad- 
vance toward the final stages in manufac- 
ture, their covers are squeezed on and they 
are packed into cartons ready for shipment. 
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To solve the basic problem of getting huge 
volume and at the same time giving the 
matches time to dry out, the match industry 
had to go deeply into air-conditioning. All 
matchmaking takes place in rooms where 
the temperature and humidity are carefully 
controlled. In making wooden matches it 
was found that the bulbs were ready for 
packing at the end of the 60-minute cycle 
if the relative humidity was maintained at 
50 percent and the temperature of the wet 
bulb was 60 degrees F. As the matches 
dry out during their tour through the ma- 


Matches to be packed in penny lots ore deposited 
small boxes, which move on © conveyor to meet 
covers. Cam-actuated dogs push boxes into covers. 


chine, enough fresh air must be blown into 
the room to absorb from 20 to 25 pounds of 
water per million matches, If the air is too 
wet, the heads will smash in packing and 
the matches will stick to the box. If it is too 
dry, the matches will dry on the surface only, 
and, with moisture inside the bulb, they will 
be dangerous to use. 

If a match is pampered a bit it will con- 
tinue to burn about 29 seconds, yet making 
that match took 50 years of intensive in- 
dustrial development and an hour of com- 
plex mechanical processing. 


Testing matches for afterglow and comeback. Those 
burning must go out after flame dies down—othe: 
wise 200 boxes before and after are destroyed, 


The notes with this drawing rs i 
ormored cor is arranged inside, It will need 
sight men to work it and make it turn ond 
pursue the enemy, This it good to breck 
through the ranks but it must be followed 
vp." He gove no inling of the motive power, 
but hit description might just ot opty apply 
to some of the huge tanks of World Wor Il 
a8 to the devices he was then 
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of bi Vine 


Leonardo da Vinci sketched 
machines and devices that 
only recently have taken form. 


EONARDO DA VINCI, one of the 

world’s great artists, possessed an 
invincible curiosity, a logical mind, and 
a creative imagination. As a result, this 
son of a Florentine lawyer pushed back 
the frontiers of almost every branch of 
science. Born 40 years before the dis- 
covery of America, Leonardo made many 
discoveries and inventions centuries 
ahead of his time. reader of his “‘Note- 
books” will find more than 25 proposals 
that have taken concrete form—many of 
them only recently. Here are some of his 
mechanical sketches—together with the 
modern devices that made them realities, 


This device wos i 
military weopon, but it hol 
the modern mowin 
Ye Ludovico Sforza, Dal 
‘of the mony “engine 
efficacy” he could supply. 


his famous 
f Milan, he 
of wonderful 


ned that "this machine 
fare o 


two fest, so that 
nt ond preserve 


former) 


in front of 


‘Alto, to the Duke of Milan, he wrote: 
vary light ond « 
end suitable for carrying very easily, 
which to pursue and at times defect the 
enemy; and others solid ond indestructible 
by fire or assault, easy ond convenient 
carry away and place in position, 
for burning and destroying” the 


Sketches from 
“Drawings of 
Leonardo do 


by cour- 
sy of Reynal & 
Hitchcock. 


Giont woter towers spray 3.3 sere 
of banana plants at once during the 
dry season in Central Americo. Diese! 
fengines supply the pressure. 


E HAVE bananas again today chiefly 
because a scientific attack was made 

on the dreaded sigatoka, leaf-killing dis- 
ease, that threatened Central American 
groves a few years ago. The battle still 
Goes on. Diesel-engined pumps and a net- 
‘work of pipes covering miles of plantations 
squirt Bordeaux mixture (copper sulphate, 
lime and water) on the plants. A second 
complicated set of pipes and pumps chan- 
nels water to 25-foot towers that sprinkle 
the equivalent of two inches of rainfall a 
week. The old method of irrigation through 
canals, ditches and furrows is going out. 
On 25,000 acres of what were Guatemalan 
malarial wastelands in 1934, United Fruit 
Company keeps 7,000 natives busy and 
sometimes bewildered at the kind of work 
that makes modern banana growing a feat 
of agricultural engineering, The company 
now has some 50,000 horsepower in Diesels 
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busy on its many farms in Central America. 

Radio, too, comes into the picture—at 
harvesting time. Definite loading orders are 
transmitted by radio from United Fruit's 
head office in the United States to the cen- 
tral office of the tropical division, before a 
steamship arrives at the loading port. In 
due course each district headquarters re- 
ceives cutting orders, based on the capacity 
of the ship and the estimated quantity of 
available fruit of the required grade, and 
in turn gives the necessary instructions ‘to 
the farms. Then each farm overseer makes 
his allotment to the individual sections and 
the cutters, and sees that everything is in 
order to meet his schedules. 

In spite of scientific improvements, some 
primitive methods must be retained. Native 
workers still plant the rhizomes (root- 
stocks), cut down the bunches, and clear 
away the stalks by hand. 


Pictures in Color 


(1) Even though science plays @ moj s still no 
substitute for the pack mule, which can carry four 50-pound 
bunches of the still-green fruit from grove to railroad siding. 
(2) Irrigation ditches actually used more water than modern 
sprinklers do ond, of course, could not be moved when a grove 
wos abandoned, (3) Bananas grow upword, not 

in the market. They are hung ups 


Pictures 
in Black and White 


(A) This spadelike knife, mounted 
on @ 10-foot pole, nicks stolk 


30 thot the bunch of bononos _ 
win jard the ground. (8) A é 
be the bunch on his shoul- 


1 severs it from the os: 
don = 


. (G) Four bunches ore pacts 
each mule, carries them to the tramcars. road, N 
10-foot long leaves protect the fruit from bruising. (DJ 
Central American groves are now interlaced with pipes 
carrying fungicide, The spraying owes con be hooked 
up to hundreds of attachments in the network. i 
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Si may 


mary's second gli 
cuts loose from launch 
at 4,000 feet. 
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visits Glenn Ford, stor of " 
Janet Blair on set wher 


OF FLYING HISTORY 


Montgomery's gliders, dating 
from 1883, rebuilt for film. 


C!OMETIME this fall, movie fans will be 
Sombie to see a film about a derbled gen: 
tleman whois reputed to have flown gliders 
more than 60)years ago. What the film, 
“Gallant Journey,” will not show is what 
the property men of Columbia Pictures had 
to resort to in order to reproduce authentic 
gliders dating back to 1883 

“Gallant Journey” is the story of John J. 
Montgomery, credited by, his partisans with 
being the first man to make a flight in a 
heavier-than-nir device incorporating a con- 
trolled wing. They insist that he flew eight 
years before the immortal Otto Lilienthal 
and almost two depades before the Wright 
Brothers. 

‘Three different Montgomery gliders will 
appear on the screen, Each of the fabric- 
and-wire craft had to be built in miniature, 
then in full scale, and tested 

Even 80, Don Stevens, well-known glider 
flier, crashed from 15 feet when a freak 
‘wind doubled his climbing speed on a tow 
Tope. Both wings folded back like an ac- 
eordion. On another flight Paul Tuntland 
Muushed heavily for 50 feet onto a slab of 
®oncrete because the machine's center of 
gravity was too far back 

Stan Polich, engineer for the Radioplane 
Company, builders of small target aircraft, 
drew the assignment of recreating the 
gliders. Drawings and photographs showed 
that the glider of 1883 and one built in 1905 
were types in which the pilot hung from the 
fuselage by his arms. A 1911 version was 
a primitive sailplane with a seat, All were 
controlled by “warping” the wing tips. 

Polich did a preliminary job on the 1883 


the film is being mode. 


Joseph C. 
ot pilotin 
the control Vi 
the cockpit 


Successfully lounched by automobile tow in 
prelocati fests, this 1946 version of Mon! 
gomery's 1883 glider proved out his theo 

ef lift from curved (or combered) wings. 


i ? Fest dangling, Paul Tuntland, one of the 

Reg, MES Se doubling for Glenn Ford in the film of 

wie woe gomery't life, pilots @ reproduction 

Close-up of @ pilot of one of the rebuilt 1883 glider, He is shown in free 
gliders reveals the control stick strapped 
Yo his back for sofety’s sake in filming. 


Ready for o movie launching from a wood runs 
way that duplicates the one Montgomery used. 
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jomery first flew at Otay Me ng 
1 of which this model is @ copy, He controlled the glider by bending its wing tips. 


glider. Then the pilots, who were to do 
the actual flying for the star, Glenn Ford, 
walked in. They wanted regular aileron 
control surfaces. They didn’t like the warp- 
ing business. Polich added ailerons, and a 
vertical tail surface for directional control. 
He installed more wires for strength. He 
used welded tubing for the gliders’ struc- 
tures to assure strength and built in metal 
Tanding skids in place of wood and bamboo. 
Some liberties also were taken with the 
Second glider, with tandem wings. Polich 
followed the dimensions to the inch, but 
hhe braced the wings and put ailerons on 
both sets of wings. The aileron control was 
put behind the pilot and was strapped to 
This body to hide it from the cameras. 
Polich worked from a picture of the third 
glider, taken after it had crashed, carrying 
Montgomery to his death in 1911. Mont- 
gomery used a control wheel—so Polich 
borrowed one from a P-38 cockpit. 
Director William Wellman, a World 
War I filer himself, is making the film to 
fescue Montgomery from obscurity. 
Southern California barn-loft 
Jearned aeronautics from watching buz- 
gards fly and from elementary texts. 


ider's wings 
were covered on top only. 
Its closely spaced ribs 
‘and wire braci 
evident in the model that 


‘authentic, but safe. 


FACTORY 


BET spurred Bob Baker into stafting 
@ puppet factory when he wa 
valided out of the Camouflage Battalig 
the Army Air Corps two years ago. 
only capital was his mustering-out phy. 
“Td OK a loan if it were for anything 


moved in a used band saw, table saw, drill 
press, and improvised work tables. Since 


then, he andya small but growing staff have 
made and gmarketed more than 15,000 
puppets. 

Koko, a ted-nosed clown inspired by a 
citcus poste, was the 22-year-old manu- 
facturer’s first product. Baker was able to 
sell this model aba wholesale price low 
enough to compete successfully in the 
Christmas toy market. Koko was a per- 
suasive salesman and the wartime toy fam- 
ine was acute; Baker's Supply was gone in 
‘a week and frantic reordérs kept him and 
his ex-GI crew busy up to Christmas Eve. 
Now, Bob Baker’s Marionettes, as they are 
called commercially, are available in 22 


being shaped 
d finished. 


for o puppet's 
first poinstak- 


‘on (left) plaster of Par- 
is molds are filled with o 
liquid mixture that sets. 


Rubbery head is removed 
from mold (above); dries 
rock-hard i days. 


Puppet heads, once dry, 
‘are well sanded (left) 
to remove roughness. 


clown's head (below) 
its complexion put 


models and their makers have had to move 
to larger quarters. 

Baker saves construction time by me- 
chanical short cuts and by stylizing some of 
the body parts. Only professional pup) 
eers, for example, demand lifelike hands for 
their puppets—a job that keeps a skillful 
carver busy for a day. Baker die-stamps 
hands from masonite in a few minutes. 

Jigs—142 in all—are important in the 
construction of these puppets. The time it 
takes to fashion the 16 small pieces of wodd 
that make up a puppet’s body has been re- 
duced by allocating several jigs to each 
part. It takes one jig, for example, simply 
to shape the top of a two-inch foot. Joint- 
ing each section of the arms, legs, and torso 
has been simplified by using jigs in com- 
bination with a drill press. 

Baker strings all the puppets himself, 
after they have been put together and 
dressed. This process requires great exact- 
ness; if only one of the eight strings running 
to the horizontal controls is irregular, the 
puppet will be off. balance. 

Baker also makes marionettes for pro- 
fessional puppeteers—much more expensive 
ones, with movable eyes and mouths and 
other special features. And he has a grou} 
of puppets that he calls the Baker 8 
Company. These rent to movie studios for 
as much as $500 a week. 


Puy In the rough, without paint or costumes. 
Thevone ot the right hor been strung together with 

in strips of leather, which Boker prefers becouse 
it assures the most lifelike body movement. 
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Everybody has his own pet ideo of some gadget he would like to see in general 
‘use. What is YOURS? Populor Science Monthly will pay five dollors for every such 
suggestion that its editors decide to publish. 


Nonmisting glasses. Some device, 
maybe a coating, to prevent the lenses from 
clouding in changes of temperature. Sug- 
gested by Frank Standohar, Hibbing, Minn. 


Noiseless vacuum cleaner. Joseph 
Palmieri, New Haven, Conn., thinks one 
ought to be produced that doesn't sound as 
if a B-29 were taking off. 


Safer stem-winders. A device that 
would stop the winding of a watch when it 
is complete, thus protecting the mainspring. 
Howard Calder, New York, suggested it. 


Obedient radio. From your easy 
chair, you would simply call the letters of 
the station you want, and the radio would 
oblige. Idea is from Leon Wolder, New York. 


Cartoons by SYD LAND! 


“Nuts to you” horn. On the back 
of her car, Myra Ann Bloxom, Elmhurst, Ill, 
wants a horn to answer twice as loudly the 
honks of impatient people behind. 


Luminous license plates. To find 
your parked car easily at night, I. Edinger, 
Brooklyn, N. ¥., suggests covering the 
plate numerals with phosphorescent paint. 


Us. 
106 9 


Spark-Plug Colors Tell Engine’s Health 


SPARK PLUGS take an engine’s tempera- 
ture much the same way a clinical ther- 
mometer takes the body temperature. Many 
hidden troubles reveal themselves by the 
effect they have on the spark«plug nose, the 
color of which tells how the plugs have 


PLUGS ARE TOO HOT 


Piuas that look like these are robbing 
the engine of power. They can cause pre- 
ignition, knocking, and missing, especially 
at high speeds and on hard pulls. The 


Note and insulator badly burned. 
Electrodes show excessive 


PLUGS ARE TOO COLD 


PLvas that look like these are wasting 
gasoline and oil. A coating of carbon or 
sludge on the plug tip can foul the plug, 
causing it to miss or short out. Plugs may 


Black accumulation of oil and 
carbon on nose and around shell. 


PLUGS ARE NORMAL ———— 


OPERATING temperatures in each engine 
differ, even in the same model engine. A 
Plug of correct heat range holds Just enough 
heat to burn away carbon on the nose. 


Rusty deposits darkest ot firing 


tip. Erosion only at spark gap. the nose, 
rorutar 
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Dark-colored deposits on nose 
and excessive electrode erosion. 


Dull block film of corbon gives 
soted appearance to note, shell. 


been. operating—hot, cold, or normal. To 
‘examine plugs, run the engine at normal 
speed, then stop. Remove plugs and com- 
pare with the pictures below to see what 
the plug-nose colors mean. (Photos cour- 
tesy of the Electric Auto-Lite Co.) 


trouble may be in the plugs themselves. 
Other faults may be loose plugs, improperly 
adjusted ignition timing, improperly seat- 
ing valves, excessively lean mixture. 


Eorly stage shows only few spots 
on nose, Electrode erosion normal. 


be too cold for the engine. Other causes of 
trouble may be anything that lets too much 
oil in the cylinders—loose rings, worn rings, 
too rich a fuel mixture. 


Sludgy oil and carbon fill gap 
between the shell and insulator. 


other heat is carried to the block and water 
jacket of engine. Spark plugs like these 
three are right for the engine. About all 
they need is a good cleaning. 


GG 


Powdery grayith tan deposits on 
lectrodes, and shell. 


Fovdey 
slectrod. 


deposits on nose and 
ex, Erosion at spark gap. 


FIRST °47 CAR 
on the Road 


Radically new Studebaker is lower, broader, smoother riding, safer. 


GTUDEBAKER leads the parade of truly 
postwar automobiles with 1947 models 
that hug the road for greater stability, bulge 
at the sides to absorb the fenders, and have 
self-adjusting brakes (diagramed below). 
The designs, by Raymond Loewy, were test- 
ed in a wind tunnel (PSM, June ‘46, p. 
214). The engine and power train are 
the same as in the latest previous models, 
but changes under the body skin are many. 

Smoother riding is gained largely by a 
scientific redistribution of weight. The en- 
gine has been moved forward nine inches; 
the center of its weight now being cushion- 


mounted virtually over the front spring sus- 
pension, And the passenger compartment 
has been pushed 11 inches farther forward 
to a position 19% inches ahead of the rear 
axle. The front-axle suspension has been 
revised and both the center of the frame 
and the center of gravity lowered. A two- 
section drive shaft has a universal joint in 
the center of the chassis, making a rear- 
floor tunnel unnecessary. 

In addition to the new brakes, a stronger 
box-section frame has been added. On some 
models the windshield area has been in- 
creased as much as 144 square inches. 


7 _ How New Brake Works 
’ Ports A ond B ore con- 
nected to plug; C to 
brake shoe. D rides be- 
tween the two lugs. Cam, 
to backing 
through slot 
Now - follow 


‘and tilt 


move in 
Wedge D springs up to 
fill'in between © ond 8. 
Tilt of Aa com 
moves brake shoe forward. 
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Storm Warnings from WAVES 


Wartime study of ocean’s behavior meant smooth beachhead 
landings, now forecasts coming of hurricanes and typhoons. 


ETEOROLOGISTS and oceanograph- 
ers, primed by intensive wartime 
study, today have many practical answers 
to the fanciful question, “What are the wild 
waves saying?” Approaching typhoons and 
hurricanes can now be predicted by heeding 
the warning of the waves, which frequently 
run ahead and announce a storm’s coming. 
Heavy swells can be forecast and prepa- 
rations made to protect ships aad property 
ashore. Transoceanic plane pilots can be 
told in advance what conditions to expect if 
forced down and whether rescuers will ar- 
rive by air or surface vessel. 
From ‘weather maps the meteorologist is 


WHAT DID THE PLANE PILOT 
READ FROM THIS PICTURE 
OF A HURRICANE SWELL? 
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now able to find the surface wind velocity 
and determine the fetch (sweep) and du- 
ration of the wind. He then can tell the 
height and frequency of significant waves, 
An 18-knot wind and a fetch of 300 miles 
produce waves eight feet high that will pass 
a given point every 6.3 seconds. A 3: 
wind and the same fetch produce 20-foot 
waves that roll by every 8.4 seconds. 
Much of the basic research about the 
ocean was done with Army and Navy help 
by Dr, H. U. Sverdrup, director of Uni- 
versity of California's Scripps Institution of 
Oceanography, and directly aided amphibi- 
ous operations during the 


lot knew his oceanography, he realized the 
swells wore moving to his right, the waves were 
rolling toward the top of the picture, and that he 

q in the general direction of the storm. 
drawing on opposite page tells the story. 


Underwater canyons cause waves 10 .an o-!, Underwater ridges have opposite effect. Waves 


stretching crests and cutting down eight ore slowed, but @ high, heavy surf rolls in 


id its height eoch time it travels the number of miles equal to its length 
in feet, Thos, @ 30-foot swell (crest to crest) diminishes to 20 feet in traveling 30 miles. 


Wind and waves move with the storm circle, but ocean swell radictes ahead os a warning of the dis- 
turbance. Waves breal the direction the wind is blowing. Wind storts and speeds up woves in two 
ways: by direct push at the water level and by brushing over the surface, cousing skin friction. The 
added impetus drives the waves faster than the wind. Knowing certain basic data, o plone pilot can 
estimate the height of swells, borely perceptible from the air but which may be 20 feet tall or mora 
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"THE XFC1, 0 high-speed, fuel-carrying 
x of radical design, may help com- 
mercial air liners make longer overwater 


hops with more passengers than they now 


can carry. A 764-gallon “flying gas tank,” 


Experimental Fueling Glider No. 1 was in- 
tended to refuel Tokyo-bound B-29s in flight 
but was still being tested when the war 
ended. 

Rather than develop expensive new 
power plants to give the necessarily over- 
loaded Superforts greater range, AAF en- 

gineers decided to produce a fuel-carrying 
oe that could be radio-controlled or pi- 
Toted on a long mission. The load of gas 
would be transferred to the mother plane 
by fast-working pumps ‘about halfway to 
the target and the aerial trailer would be 
towed empty from that point on. But since 
the cruising speed of a B-29 is about 250 
m.ph., and existing gliders were built to be 
towed at about 125 mp.h., a new glider 
had to be designed. After considerable ex- 
perimenting, the XFG-1 was evolved. 
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This craft looks more like a hi le-to 
The 


flying wing than a traditional glid 
leading edge of the wing sweeps sharply 
forward, while the trailing edge extends 


ina broad V to within a foot of the tail of the 
ship. Thus, the need for a separate eleva- 
tor surface was eliminated. The elevator 
surfaces are incorporated in the wing itself 
on the inboard side of the trailing ed, 
Because there is no individual tail unit, 
stabilizer and rudder are unusually large 
to insure directional control and stability. 
The wing roots are attached well back on 
the fuselage, but because of the design and 
forward sweep of the wings, the center of 
lift is opposite the center of gravity. 

The welded, aluminum-alloy gas tank is 
an integral part of the fuselage, and the 
nose and tail are bolted to either end of the 
tank. The cockpit is forward of the tank and 
enclosed by a bubble canopy; which will 
insure excellent vision if the glider is to be 
flown by a pilot. The craft has a tricycle 
landing gear that can be dropped off and 
steel runners are welded to the bottom of 
the tank for belly landings. 

Whether or not this unorthodox-looking 
craft ever goes into active service in the 
skies, the Air Transport Service Command 
says: “It has been successful insofar as 
information derived from its construction 
and tests will be of future benefit to Army 
Air Forces design.” 


Volunteer Firemen’s Jeep Takes Short Cuts 


Looking like an elaborate 
toy beside a full-size ve- 
hicle of the Chicago Fire 
Department, a jeep fire 
engine (left), less than 
seven feet tall, noverthe- 
less carries a five-man 
crew and fights fires of- 
fectively. Developed by 
Willys-Overland for small 


With all four wheels pulling, the i 
pumper plunges thro: 
route to a staged fir 


This blaze was put out in less than four 
minutes after an alarm brought m 

bers of the Berk 
partment to the 
utive truck. 


ing the nearest road, forded 
@ brook and then pumped water from 
it to douse the fire. 
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This giant model (lef and below) clearly 
shows the fly's left halter, built to. scole, 
behind the base of. the left wing. Made for 
perry Gyroscope Company by Chris Olsen of 
the American Museum of Natural History, the 
model is mechanically equipped to vibrate 
“gyros” just as the fly does in ight. 


wa 
Photomicrogroph of a fly ol- 
most 50,000,000 years old, 
preserved jh omber, reveals 


that aabslve fs high exachy ana air 
attitude gyro tells the pilot when 

side up. Flies, mosquitoes, 
winged insects have a pair of these c 
organs, called halteres. Each halter v 
more than 200 times a second 


gyroscope. a 
Entomologists had concluded that tl 
teres serve the fly as a pelican 


a ropewalker, but it t 
speed Bhotogrephy to a it. 
curator of 


tures per second to demonstrate | 
halteres vibrate and that*they do so 
chrony. He has recently completed a 
tographic study of various diptera 
winged insects) in flight, 

At the bases of the halteres are bundle 


control itself on the wing, but goes in circles, 
tumbles and lands on the floor imme: 
often upside down. 


ects also 
bolancers. 
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Underground Exploring by AIR 


Plane-riding electronic team of MAD and Shoran spots oil, ore. 


‘ORE of the earth’s hidden riches will 

soon be discovered with the aid of two 
electronic “finders” that formerly put the 
finger on the enemy's weathered-in bomb 
targets and submerged U-boats. One is a 
robot sleuth with an angry name, MAD 
(Magnetic Airborne Detection), which rides 
in the sky yet ferrets out magnetic clues 
deep in the earth that tip off geologists to 


By JAMES L. H. PECK 
Drawings by ERIC SLOANE 


The supersensitive magnetic head of MAD's 40-inch “bir 


inner core connected to 


the presence of oil and mineral deposits. Its 
air-traveling companion is a precision radar 
called SHORAN (SHOrt RAnge Navigation) 
—one of the most significant geographical 
instruments since the advent of the com- 
pass, Teaming MAD and Shoran is the 
ideal way to locate and stake out offshore 
tidal oil sites and mineral and petroleum 
sources in the tropical jungles, frigid arc- 


h responds to sources of magne ed 
this device fiying stability 
os it dangh feet below plane. Tow cabl. 


ctronic unit in the plane. 
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tic, mountainous areas, or any other regions. 

MAD is essentially a flying “magnetom- 
eter” that measures with incredible sensi- 
tivity any local variations in the earth’s 
magnetic field: the kinds of variations 
caused by certain types of geological forma- 
tions. Its first peacetime job was charting 
Naval Petroleum Reserve, Area 4, in and 
off Alaska. 

Shoran locates an airplane in space so 
accurately that the technique is being used 
by the U.S. Coast and Geodetic Survey as 
an electronic yardstick to measure distances 
on the earth’s surface. The spot-marking 
radar—that seems destined to replace the 
surveyor's theodolite, the map makers’ tools, 
and even the navigator’s sextant—pinpoints 
any location on the globe within a few 
feet, and measures these Great Circle dis- 
tances without any contact with earth. The 
first Shoran-MAD combined operation—sup- 
ported by aerial cameras—was a reconnais- 
sance mission over Iron County, Michigan, 
and the Adirondack Mountains in a search 
for iron ore deposits for war use. 

Tests reveal that MAD provides a more 
accurate appraisal of what’s below than 
slow-moving ground parties obtain with con- 
ventional methods of magnetic exploration. 
And Shoran accurately charts such findings 
simply by transmitting radar pulses from the 
airplane to a couple of ground Shoran sta- 
tions, which immediately shoot the pulses 
back’ to the plane along the same path. 
The round-trip time of the radio pulses is 
measured in “microseconds” and translated 
automatically into readings of miles and 
feet. Distance indications from two ground 
stations, whose location is previously known 
to the navigator, fix the plane’s position so 
accurately that a plane-to-ground line 250 
miles long can be measured to within plus 
or minus 10 feet. 

Prospectors’ planes can operate over any 
territory, in any direction from Shoran 
ground stations, so long as they remain 
within range of the installations. Their navi- 
gators can determine distance by beaming, 
or interrogating, any one station, but must 
transmit signals to two stations to obtain a 
definite fix. 


Mechanism of MAD 

The business end of MAD is a bomblike 
“bird” (see page 128), which rides at the 
end of a tow cable below the prospecting 
plane. Because of the lifting qualities of 
its design, the bird does not exert its full 


40-pound weight on the cable when it is 
airborne. 

The bird’s magnet head has no other func- 
tion than that of responding to sources of 
magnetism buried in the earth. This data is 
then passed on to the four MAD units in- 
side the plane: an electronic unit, a control 
box, a power unit, and the magnetograph 
recorder, which supplies the real magnetic 
information. 

‘A pen device traces out the message from 
beneath the earth on a roll of graph paper. 
The pen’s wavy line reveals the amount of 
magnetic change, or “anomaly,” that takes 
place in the area over which the plane is 
flying. The amount of variation is read off 
a scale calibrated in gamma units. MAD 
recording is automatic and requires little 
attention from the operator, who may be 
the plane’s navigator. 

When several test MAD sets were being 
built during the war at the Bell Telephone 
Laboratories, technicians found it necessary 
for all workers to be “magnetically sani- 
tary.” Some worked without shoes, watches, 
knives, belts, and certain clothing, so that 
no metal would affect the delicate mech- 
anism. Even dirty fingernails influenced 
certain parts of the equipment. 

A new employee practically disrupted as- 
sembly at one time by neglecting to men- 
tion that a small bit of a needle, which had 
broken off in her finger some years before, 
had never been removed. For certain ex- 
periments even “sanitary” locations had to 
be found that were magnetically stable: one 
was at Quonset Point, R.1.; another at 
Cold Spring Harbor, L. 1. When the device 
finally went into production, almost surgical 
precautions were observed. 

Efficient as it is, MAD has a lack of depth 
perteption. It locates mineral lodes with 
reasonable accuracy, but does not indicate 
the size or depth of the deposit. A small 
vein of ore near the surface is likely to give 
the same reading as a larger lode deeper in 
the earth. When the ground parties go to 
investigate the aerial findings, they must 
use seismic sounding with buried dynamite 
charges, or other methods, to ascertain the 
depth of the veins. 

‘One of the prospector’s problems has al- 
ways been that of staking his claim with 
accuracy. The precision of Shoran naviga- 
tion enables modern surveyors to chart an 
area in a few minutes that would require 
months of work by conventional methods. 

“Already Shoran has broken down previ- 
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ous means of calculation, and indicated that 
places on earth are not where they appear 
to be on the map,” said one scientist who 
helped develop a Shoran attachment for 
mapping. “It will now be possible (with a 
network of Shoran stations in different parts 
of the world) to plot any point from any 
other point within a few feet. For the first 


time, huge unmapped areas can be pin- 
pointed and added to existing charts, with 
obvious benefit to aerial and sea navigation.” ° 


How Shoran Works 
In principle, Shoran combines the bounc- 


ing-echo feature of ordinary radar with the 
pulse-timing technique of LORAN (LOng 


“MAD” DISCOVERS IT..... 


GRAPH PLOTS 
LOCATION OF 
AN ORE VEIN 

io Sy ae 
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AREA OF UNDERSEA 
T DEPOSITS 


Survey plane carrying MAD and Shoran 
units flies back and forth along the lines 
of a grid of one-mile co-ordinates super 
imposed on a chart of aerial photo. Its 
navigator can obtain Shoran fixes to show 
exactly where the plane is when the peaks 
ond dips of MAD's recorder reveal mag- 
netic variations in the earth. 


46, 
Conyen- 
jars transmit ns that 
strike some object and are reflected 
back to the receiver. Shoran uses the 
ground station to catch and amplify 
the returning radio pul The extra 
kick is given to the echoes by a type 
of transpondor in the ground set that 
is similar to the IFF transpondor 
used to identify friend from foe du 
wartime (PSM, Sept. ‘45, p. 65). 
The interrogating pulses from the 
borne Shoran set are 
routed to the ground transmi 
the pulses spring an automatic 
triggering circuit, which instantly re- 
transmits them to the interrogating 
plane 
It is 
ator to interpret the dom 
light “pips” on his scope (see page 
132) than it is with other types of 
radar, and his readings are far more 
accurate. The Shoran dial indicates 
directly to the nearest 1/200 of a 


ing or map= 
ping computer is attached to the aire 


us. 


A 
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bore set, the operator makes about three 
prior settings and the pips are kept aligned 
automatically. 

When the operator desires a “fix,” he 
must align three pips instead of two. The 
transmitter interrogates first one ground 
station then the other, by sending alternate 
pulses on frequencies about five to 10 mega- 
cycles apart. Separate timing circuits are 
installed so that both Shoran distances can 
be read from the two separate mileage in- 
dicators at a glance. Like other radar scopes, 
the Shoran screen has a range switch. The 
operator can get a 100-, 10-, or one-mile 
presentation, according to the distances and 
territory over which the survey plane op- 
erates. Such a survey of an island and its 
tidal waters is shown in the di 
pages 130-131, 

‘When the plane lands from a survey such 
as the one diagramed on these pages, its 
chart is given to geologists for evaluation. 
These experts know what magnetic “anoma- 


Airborne Shoran operator finds how for he is from o ground stotion by turning crank A until " 


lies” a certain type of iron ore, for example, 
will cause at certain points on the globe. 
Thus, a definite magnetometer reading indi- 
cates indirectly what is below the surface 
by noting the magnetic departure from nor- 
mal. The MAD equipment is carefully ad- 
justed before or during flight to conform to 
the local magnetic declination of the area 
being surveyed. Even the slightest change 
in the recorder’s wavy line tells the operator 
and the geologists that something is below 
the surface at that point that interferes with 
the normal magnetic field of the earth, either 
by increasing or decreasing the magnetic 
intensity. 

Experts of the Coast and Geodetic Sur- 
vey say that the MAD-Shoran electronic 
team will enable them to chart the first 
really accurate magnetic map of the earth. 
Existing charts, which show the lines of 
magnetic variation at different points on the 
globe, are now considered only reasonably 
good estimates. 


p"(C), 


which is its selaraag pulse, is oligned with the transmitter pulse (D). He then.con read the approximate 


mileage on diol (B 
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but for on exact reoding in tenths and hundredths he glances at vernier scole (E). 
Operator in addition uses crank (F) end its odjocent diol and vernier when he 


taining @ fix. 


1, ACID TANK 
2. ANILINE TANK. 
3. AIR TANK 

4. INERTIA VALVE 

5. HYDRAULIC ACCUMULATOR 
6, PROPELLANT VALVE 

7, ROCKET MOTOR 
PRESSURE REGULATOR 

9. TANK PRESSURIZING VALVES 
10, AIR CONNECTOR 

11. AIR FILLING CHECK VALVE * 
12, AIR DUMP VALVE 

13, ELECTRICAL CONNECTION 
14, ANILINE FitL PORT 

15, ANILINE VENT PORT 

V6. ANILINE BLEED VALVE 

17. AiR INLET 

18. FUEL FILTER: 

19, ACIO FILL PORT 

20. ACID VENT PORT. 

21. GYROSCOPE 

22. GYRO BATTERY 

23, BLOWOUT PLUG 

24, NOSE CONE 

25, MISSILE PARACHUTE 


Mac Corporal. 


$ wet hurled the needle-pointed 
rocket, Wac Corporal, 50° miles 


26, RADIOSONDE straight up from its lofty launching tower © 
P RADIOSONDE PARACHUTE 17 . ih New Mexiaa bal now been sevaliad by 
20 i scientists of the Culifornia Institute of 
2». Technology. They built the half-ton, 16- 
0, foot projectile and concocted the propel- 


lant that sent it roaring into the ionosphere 

in a few seconds, povcod by an aniline- 
 \burning motor and using das an 
= er. The cutaway sketch at left: Fees 
: is that mide its 

Vive Pon ante 


were still ret 


The Corporal zooms into the ionosphere from this 
100-foot launching tower in the New Mexico 
desert. Below, at right, is the control room and, 
beyond it, an observation tower. 


\ 
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“HAM” 
into 


In his instrument-filled b 
his homemade counter (right) regis- 
ters nuclear porticles. Rays from radium solution 
in tube show on oscilloscope ot left. 


Jom, Fishman shows how 


By MARTIN MANN 
Photographs by JAMES BRAY 


‘uEopoRE Fishman, a New York high 

school student, will not be old enough 
to vote for four years, but his pass‘on for 
science and exceptional mechanical inge- 
nuity have enabled him to buil 
chines, Geiger-Muller counters, and other 
advanced electronic apparatus in his bed- 
room laboratory. 

‘An enthusiastic ham radio operator in his 
yOunger days, the 17-year-old Brooklyn boy 
became interested in making radio crystals 
control frequency more precisely by expos- 

< ing them to X-radiation. This led him to 
build an X-ray machine of secondhand parts 
and developed the need for a device to 
measure the intensity of the X-rays. Learn- 
ing of a new ether-filled detector tube that 
would make a Geiger-Muller counter sensi- a 
tive to X-rays (commonly used counters are tubes in most Ge 
not), he had the glass tube blown by a fore he con us 
local instrument maker, filled it himself, and », " 
assembled the counter around it. Since Auden! of New Yorks Storsent High School 
then he has made two other counters, one the circuits in his counter. He hopes to become 
of them on order for a Brooklyn hospital at an electricol engineer. 
a cost less than one-fourth the price of 
similar commercially built instruments. 
Fishman now plans an all-purpose labora- 
tory oscilloscope with a five-inch screen, 
sweep-circuit frequency range of 0.2 to 100,- 
000 cycles, and amplification frequency 
range from’ zero to 5,000,000 cycles. He 
expects to build it for about $20. 


ng up across the conde 
ful in adjusting his cou 
be is the principal varia! 


, as do the orgon-alcoho! 
‘Muller counters, ond ther 
to measure X-ray inte 
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Biggest Camera Mirror. Technician 
Don Hendrix, of the Mt. Wilson Observatory, 
Pasadena, Calif., is shown below making final 
adjustments on the world’s largest camera mir- 
ror. When finished, the giant reflector will be 
used with a 48-inch, F/2.5 lens in a Schmidt 
camera telescope to photograph the heavens 
from Mt. Palomar Observatory. 


60-Second Shiner. Without a 
buffing wheel or cloth touching it, the 
spoon at right, above, will take on a 
glittering luster like the one at the left 
in little more than a minute when a 
positive current is shot intermittently 
through the silver cyanide coating solu- 
tion in which it rests. Discovered 
dentally by Dennis Turner, Westing- 
house physicist, the new process may 
outmode standard buffing methods. 


Antijolt Engine Seat. Jolting 
and jarring, which make  switch-en- 
gine operations a tough task, are elimi- 
nated for the engineer who rides the 
seat (left) made by Monroe Auto 
Equipment Co. The shock absorber 
controls the spring action, while the 
sway bar reduces side sway. 


Army Knife Is Rustproof. 
With high-carbon, cutlery-steel blades 
and a stainless-steel handle, the pock- 
etknife below defies rust and cor- 
rosion. Developed by Army Quarter- 
master Corps, it is ideal for sportsmen 
as well as soldiers. 
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New Czech Car Is Built 


ees of char 

together to 
create o box section and 
spread to form on ef 
mount. This is possible 
car that does away with o 
long propeller shaft os well as 
a heavy, bulky axle 

with the differential i 


ECRETLY designed and tested during 
the German occupation, this clean-cut 
new Czech car is an excellent example of 
European light-car engineering. Its principal 
features include the backbone frame, a two- 
cycle twin-cylinder engine, and front-wheel 
drive. As in most cars tailored to suit Euro- 
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Both ond 
power are 
ahead of the front 
(driven) wheels. 


pean tastes and driving conditions, it is 
built for extreme operating economy (better 
than 40 miles per gal. at cruising speeds) 
and for good riding on poor roads. 

The car, which is called the Jawa-Minor 
and is manufactured in Prague, weighs only 
1,507 Ib.—about half the weight of popular 
light American cars. Its little engine, 
rated at 20 brake hp., delivers a top 
speed of just over 60 m.p.h. with a 
comfortable cruising speed of around 
50. The clutch, transmission, and 
differential are housed in a single unit 
directly behind the engine, a com- 
pact arrangement that adds to the 
usable passenger-compartment space. 
The wheel base is 90.6”. 

To take the rough and badly main- 
tained roads of central Europe, cars 
must have sturdy and effective 


Around Steel Backbone 


Mechanics 
The air el 
right oi 


springing. Czech engineers tried out half 
a dozen suspension systems before fixing 
on the method pictured in the accompany- 
ing drawing. According to a U. S. official 
stationed in Prague who has tested the new 
car, the Jawa can be driven with ease across 


New Single-Cylinder Czech Motorcycle Is 


AvtomorivE engineers in occupied Czech- 
oslovakia also secretly built a one-cylinder 
motorcycle now being produced by the 
Jawa Company, of Prague. The design shows 
an emphasis on clean lines. All the wires 
and cables that climb around most motor- 
cycles are concealed. The carburetor is en- 


The fork holds the h 
plunger at bottom. Th 


light of top ond the coil springs and 
@ weight odjustment on the sect. 


a ploughed field at high speed. Rela 
little unsprung weight, the absence of con- 
ventional axles and axle housings, and care- 
ful shock-absorber design are important 
elements in obtaining this excellent road- 
ability. —Benwanp P, BLANKMAN. 


Light and Fast 


closed in the crankcase housing, and in the 
same housing are the automatic clutch and 
the semiautomatic four-speed transmission. 
Suspension consists of a coil spring and 
plunger sealed in a metal tube. Performance 
figures: 94 miles per gal.; 62 m.p.h. top 
speed; weight, 240 Ib. 


|. Tools ore in 
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LONG, 
able to a four-room house, the trailer at the 


LONG TRAILERS. Almost compar- 


top is the “Terra Cruiser,” a 38’ model with 
an all-electric kitchen, a bedroom-living 
room, and a bathroom with a shower. The 


PINT-SIZED AUTOS are planned or in 
production by numerous manufacturers 
in various parts of the country. The two 
shown here are the automotive hopes of 
the B & B Specialty Co., of Rossmoyne, 
Ohio. At top is the “Brogan,” a low and 
light job—less than 4’ high to the top of 
windshield, and weighing 450 Ib. It uses 
a tricycle wheel arrangement with front- 
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living room, with sofa and chairs, fireplace, 
and indirect lighting, is built at the rear 
and has windows like the observation car 


of a train, Shown in the smaller photo 
is a 35 land Tandem,” which has 
four rooms, hot and cold running water, 


and an air-conditioning unit. The couple 
pictured are about to enter the living room, 
while the door at the rear leads to the bed- 
room. According to the manufacturers of 
both trailers, they can be towed by stand- 
ard passenger cars without difficulty, 


wheel steering. A two-cylinder 10-hp. 
engine is placed at the rear on a special 
spring mount. Gasoline consumption is 
65 to 70 miles per gal. and the top speed 
is 45 to 50 m.p.h. “The Broganette,” be- 
low, fits into the motor-scooter class with 
its 3-hp. engine and handle-bar steering. 
Speed and mileage figures for this car: 
35 to 40 m.p.h. and 85 miles per gal. 


A ONE-BEDROOM CAR is the product of 
William M. Jones, a Camden, N. Y.. 

chanic who likes to take his w 
children along when he goes fishing and 
hunting. He built the patchwork car shown 
above in his own welding shop with parts 
from Chevrolet, Buick, Pontiac, Studebaker, 
Terraplane, and Ford autos, It uses a Ford 
V-8 engine and a clutch operated by a bi- 


HYDRAULIC SHOCK ABSORBERS will ap- 
pear on some motorcycles now scheduled for 
production. Mounted between handle bars 
and front-axle fork, the absorber damps out 
road shocks. Monroe Auto Equipment Co., 
Monroe, Mich., is the manufacturer. 


cycle chain and sprocket. Jones has a list 
of reasons why he prefers the engine in the 
rear: the driver has a clear view of road, 
the car is cooler in summer and free of 
engine fumes, and the rear wheels have 
good traction. If you'd like to build one for 
yourself, you'll need your own welding 
shop, a shrewd eye for buying parts from a 
junk yard, $250, and two months of work. 


Pre ea 


ELECTRIC GREASE GUN. With a motor to 
do the work, this gun forces out grease at 
a pressure of 10,000 Ib. per sq. in. The 
motor turns a cam that works four pistons 
(insert above shows two), pumping grease 
from the 1-Ib. magazine. By using alumi- 
num, John W. Hobbs Corp., Springfield, 
IL, cut the weight to 7 Ib. 
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RED SPRATT, the portly chief of our 
town’s Volunteer Fire Department, 
rushed into the Model Garage shop 

+ out of breath and with a scowl on his 
normally placid face. 

“It’s an outrage!” he yelled as he caught 
sight of Gus Wilson. “It’s the lowest, raw- 
est, dirtiest trick I've ever—” 

“Take it easy—you'll blow a gasket,” Gus 
cautioned. “What's eating you?” 

Spratt’s red face turned purple. “I'll tell 
you what's eating me!” he roared. “That 
double-crossing millionaire, W. Gilmore 
Westebrooke, is starting a ringer in the 
fire-engine race carnival!” 

“Oh, that supercharged V-8 chemical 
wagon he’s given Pleasantdale,” Gus 
guessed. “It’s still a piece of fire apparatus—” 

“Fire apparatus, my eye!” Spratt howled. 
“It’s a racing car with a trick red body 
bolted on, That's what it is!” 

Gus grinned. “Oh, it’s not as bad as that, 
although maybe it isn’t quite as rugged as 
a working fire buggy ought to be. But as 
soon as it’s gone to a few fires it'll qualify 
under the conditions of the race, and that 
leaves us just one thing to do.” 


By MARTIN BUNN 
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GUS Wins 


“What's that?” Spratt snapped, “You tell 
me!” 

Gus’s grin widened. “We can tune up 
our truck so she'll go faster.” He smacked 
his big hand down on Spratt’s fat shoulder. 
“Syd Randall's been driving our old wagon 
to fires for a long time, and I've been nurs- 
ing it just as long, and I know its engine 
still has plenty of power and pep. We've 
got two weeks before the carnival. You tell 
the boys to bring the truck here as often 
as possible.” 

The day of our Volunteer Fire Depart- 
ment’s annual carnival ranks with Christmas 
and the Fourth of July. In the morning the 
visiting fire companies roll into town with 
sirens screeching and bells clanging, and 
in the afternoon there is the firemen’s parade 
from the firehouse on Railroad Square to 
the Fair Grounds, with half a dozen bands 
blaring away. Then there's the barbecue 
supper, and after that the carnival—an eve- 
ning of fun, spectacular exhibitions and com- 


Against a Sure Thing 


petitions under floodlights, netting a profit 
to meet some of our .D.’s needs for 
the year. 

But the climax comes in the aftemoon— 
the fire-engine race between our department 
and Pleasantdale’s. It grew out of a rural 
conflagration to which both departments 
were called. A never-decided argument over 
which made the better time induced Josiah 
Hadley to put up a big silver challenge cup 
for an annual race between them. 

The first contest for this trophy was a 
road race that almost resulted in a bad a 
dent, so the race was switched to the Fair 
Grounds. Because the unbanked turns of 
the old half-mile trotting track make car- 
to-car racing dangerous, the event is ran 
in two two-mile heats against time, the truck 
with the fastest average being the winner. 

For seven years Syd Randall's expert 
driving and Gus’s ability to keep our aging 
truck tuned up as good as new had given 
us the race, and we got into the habit of 
regarding the Hadley Cup as a permanent 
ornament in our firehouse. Then Weste- 
brooke, a playboy who makes fire fighting 
his hobby, was elected Pleasantdale chief. 


Syd copitolized on be 
it fost. His wheels bi 


His new chemical wagon was obviously 
acquired just to take the Hadley Cup, and 
stories about its speed began to circulate. 
Doc Marvin told thgt it had overtaken him 
while he was doing 70 on an emergency 
call. State Trooper Jerry Corcoran watched 
it once and estimated it hit at least 90. 
We all figured the Hadley Cup was lost 
to us by a sneak play. All but Gus—he just 
grinned and spent his evenings overhauling 
and tuning up our old truck until, late the 
night before the carnival, it was adjusted 
as accurately as an expensive watch. 

“The old gal will go as fast as ever,” he 

told some of us who had come around for a 
final look, “All I hope, Fred, is that you 
‘t have to take her out tonight.” 
Not even if the Mayor's house burns,” 
Spratt assured him. “You've done a swell 
job, Gus. But I'm afraid we're sunk against 
that ringer of a camouflaged racing car, I 
hear Westebrooke is going to drive him- 
self.” 

“He's good, too,” Gus remarked. “Ought 
to be—he's rich enough to spend all his 
time practicing. But Syd is good, too.” He 
yawned, and we took the hint and went 

home to bed. 


first oround the unbanked curve ond took 
, tossing up o spray of dust and mud. 


FTER the lesser events of 
the day, the grandstand 
was packed for the climax, 
the Hadley Cup race. Gus 
was in the crowd of officials 
in front of the judges’ stand. 
“You all know the rules,” 
the referee barked. “Two 
two-mile heats against time 
from a standing start. Short- 
est total time wins. Vehicles 
to carry their regular equip- 
ment and full crews. Winner 
of the toss goes first in the 
first heat and last in the 
second.” 

Spratt won the toss. There 
was a roar of cheers as our 
old truck rolled to the start- 
ing line. Gus went over to 
speak to Syd Randall, a mild- 
mannered man who clerks in 
a grocery store but who is a 
second Ralph De Palma when 
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he gets his foot on an accelerator. “Take it 
easy on the turns, Syd,” he advised. “The 
track looks dry, but under the surface it’s 
as soft as mush.” 

Syd nodded. “I'll watch,” he promised. 
“Those turns will be cut up something fierce 
after we've been round a couple of times.” 

“Ready, Randall?” the starter shouted. 
Syd nodded. The flag swept down. 

Our crew yelled. The crowd roared. So 
did the engine as our truck shot away from 
the starting line and thundered to the un- 
banked turn. Syd capitalized on being first 
around and took it fast. His wheels bit deep, 
tossing up a spray of dust and mud. The 
crowd gasped, and then it yelled. Syd was 
safely around and streaking up the back- 
stretch. Another gasp as he hit the second 
turn; another curtain of dust and mud; an- 
other sigh as he got safely around. 

“Easy—take it easy!” Gus begged under 
his breath. Syd seemed to hear. He slowed 
on the turns on each of the three other 
laps; then gave her the gun down the 
homestretch for a finish that had everyone 
yelling. His time was posted—1:59 3/10. 

For 10 minutes tractor-drawn scrapers 
smoothed down the cut-up turns. Then the 
Pleasantdale chemical wagon was driven to 
the starting line and given the flag. Weste- 
brooke played safe on the turns, but his 
car was so fast that he easily made up for 
it on the stretches. Even our townsmen 
cheered when his time went up—1:55 flat. 

There was another wait while the turns 


Even our townsmen cheered at the time mode by 
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were manicured. Then Westebrooke raced 
his second heat. He was even more cautious 
on the curves, bit his time was 1:55 3/10. 
Gus was near him when he got out. “The 
turns were so soft I had to crawl around 
them and waste half my speed,” he ex- 


plained. “Well, Randall can’t take them 
any faster.” 
“Can't he!” Gus muttered. He hurried 


over to the improvised service pit. “You've 
got to do 1:50 9/10 to win,” he told Syd. 
“Tl fix it so you can take the turns fast.” 

He took a tire gauge from his pocket, 
kneeled at the left front wheel, removed 
the valve cap, and let out 10 Ib. of air. Then 
he did the same thing to the left rear tire, 
after which he told Stan Hicks, the Model 
Garage mechanic, to increase the pressure 
of each right tit 

“O.K., Syd,” he said. “That's an old dirt- 
track trick. The partly deflated inside tires 
give you a tendency to bank left and over- 
come part of the curve sway. Give her all 
she'll stand without turning over!” 

The truck roared away and went into 
the first turn much faster than either driver 
had attempted it before. There was a gasp 
from the crowd, and Gus Wilson’s mouth 
tightened, but the truck didn’t tum over. 
Four times around, a thunderous, heart- 
stopping rush for the finish wire—and Gus 
heaved a mighty sigh. 

There was a tense wait. Then the time 
went up—1:50 9/10! The Hadley Cup was 
still ours—by a tenth of a second! 


the speedy Pleasontdole chemical wagon—I:55 flat. 


HANDICRAFT 


SCO New F. M. Band 
meaty, Play-Yard Sandhox 
BM) | |) Plastic Desk Accessories 
: Electric Drill Hints 
Dream Darkrooms 
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With a canvos conopy and Pp 
sand boat is protected from sun an: 


wheels, the 
rain and can be 


moved so no part of the lawn is constantly under cover. 


SAND SCHOONER 


for Play-Yard Skippers 


se ahoy, there, sailor! Here is a nau- 
tical sandbox that serves the double 
purpose of both beach and boat. It is 
mounted on two life preservers that do 
yeoman’s duty as wheels when the box is 
to be pushed from spot to spot. A series 
of feet sawed into runners on the under- 
side keep it high enough to permit circu- 
lation of air beneath. The two “bowsprits” 
are handles to help in moving the box 
about. 

Any parent can build and paint the box 
in a few hours. The result ought to keep 
his offspring in his own back yard all sum- 
mer—probably with half a dozen neigh- 
bors’ kids as well. 

Make the frame first, as shown in the 
drawings, sawing the short handles as part 
of the sides. Note that the ends are of dif- 
ferent width boards, one 3” and the other 
6”, joined to the sides with brass screws 
and waterproof glue. The 3’ wide sheet- 
metal bottom is cut 6’ long to bend up and 
cover the ends. It is notched to pass the 
handles and should fold over the ends 
about 2”, Fasten it to the frame with long, 
flathead box nails. Then nail on the top 
boards that form the corer seats, and fair 
up the sides with %” by %” strips. * 
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Four crosspieces are nailed to the bot- 
tom for support, and three runners, band- 
sawed as shown in a photograph, are 
notched into them. 

Turn the wheels from hardwood to the 
shape shown, or build them up of wooden 
disks, and drill the center holes to fit easily 
on the axle, a 42” length of 1” hardwood 
dowel. Paint the wheels and staple on 
sash cord for decoration. 

The slotted uprights are bolted on for 
easy removal when the box is to be stored 
for the winter. Holes drilled for the ends 
of the slots provide stops either for table 
or hand sawing. Reinforce the top ends 
with two dowel pins glued in as shown. 

Saw the sides of the canopy from i” 
plywood or composition board, and nail in 
crosspieces no more 35%” long so the 
canopy can slide between the uprights. 
Then tack on the canvas, Use one or two. 
bolts, washers, and wing nuts on each si 

Turn the helm from a solid piece 7” in 
diameter, and turn and glue in spokes 
shaped from %” dowel. Mount with wash- 
ers as spacers on a piece of 7/16” dowel. 
Assemble the wheels on the axle also with 
washers and insert dowels as retainers. 
Nail the axle on.—Lxcn. J. SLABACK. 


Crosspieces and runners support o sheet-metal 
. Runners ore bandsowed to form feet. 


At left, 2 view of the box showing one wheel. 
The holm is mounted on one of the two uprights, 


Construction details ore g) the drowings 
Below. Most of the wood required is ” stock 


jj a 
BOTTOM VIEW 


DRAWER PULL MOUNTED 
CROSSWISE 


HELM AND MOUNT 


TURNED WHEEL 


x 42° 
DOWEL 


CJ 
rasuta 5 ) 
BOLT AND ROPE 

WING NUT —3/e"DOweL 


I OVERHANGS. 
BOTH ENDS 


SHEET METAL NOTCHED 
‘AROUND HANDLES 
—— 
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Saber Blades Will Cut Sharp Curves If Teeth Have Extra Set 


Wrrn a few modifications, heavy X” 


saber blades can be used, as at the left, 
to cut sharp curves. Clamp the blade 
in a vise and increase the set of the 
teeth to about twice the normal 
amount, using a punch. Strike lightly 
to avoid breaking. Next place the 
blade flat on a block and file the teeth 
lightly on both sides. This evens the 
set and replaces scratchy corners with 
sharp edges that smooth the cut. Final- 
ly, file the teeth straight across. Cir- 
cles as small as 4” in diameter can be 
negotiated when the blade has been 
changed in this way.—E. M. L, 


Double the amount of tooth set 
by driving with a nail punch as 
in the first photo at the right, 
Using light blows. A few strokes 
file, far right, bring ¢ 

feoth to side alignment, Sharpen 
them by filing square across. 


Jigsaw Cuts Thick Stock After 
Removal of Spring Return 


Heavy stock can be cut on some of the 
larger jigsaws merely by removing the 
spring-return assembly from its clamp to 
provide clearance for a double-length saber 
blade. This makes it possible to saw stock 
up to 4” in thickness, as shown below. 

Saber blades for this purpose can be 
quickly made from sections of large band- 
saw blades. File the teeth sharp and your 
blades are ready for use.—E. L. 


Casters Steady Work on Lathe 


Swivet casters mounted at the back of a 
wood lathe as above will keep long slender 
spindles from vibrating while they are be- 
ing turned. The length of the upright may 
be determined by measuring the distance 
from the lathe bed to the center of the 
spindle and allowing enough more for at- 
tachment of the adjustable block.—R. S. W. 
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Have you pulled off a smart one lately? 

We will pay for each contribution ac- 

cepted for this page showing ingenious 

soutions of problems in the home, shop, 

garage, or camp. It doesn’t matter if it's 
it works. 


SHAVING TIME in the morning is what you 
make of it. I make mine coffee-brewing 
time, too. Instead of running up and down 
the stairs to set my electric percolator perk- 
ing, I wired in this extension between my 
kitchen and upstairs bathroom. With coffee 
and water prepared the night before, all I 
have to do is flip the switch between razor 
scrapes, and coffee and I come down to 
breakfast together.—Conwiy Rossre. 


TWO HANDS aren't al- 
ways enough, as I dis- 
covered when I had to 
start a screw in a nar- 
row crevice while sup- 
porting the apparatus 
with one hand. A piece 
of string proved to be 
the answer. After plac- 
ing the parts, a pull 
provides the first few 
turns.—B. L. DeMare. 


IT GOT IN MY HAIR when I had to stop 
writing music to draw a new sheet full of 
staffs. But even when ruled sheets weren't 
to be had, ideas were. Mine consisted of 
breaking off some of the teeth of a pocket 
comb, leaving groups of five. Drawn over 
carbon paper, the teeth leave an imprint on 
a sheet underneath.—Henny Wrrners. 


CAUGHT WITH YOUR PANTS DOWN? 
My predicament was almost as bad. One 
day at the office I bent down while my 
trouser seam didn’t. This might have left 
me exposed to ridicule if I hadn't thought 
of my stapling gun. Behind closed doors, I 
clipped in a new seam in no time at all. I 
stood for the rest of the day—R. Cano. 


$996 MT 


KEYHOLE FUMBLING 
isn’t excusable on doors 
equipped with the lock 
light shown above, 
made by the Home 
Products Co., of Chi- 
cago. It uses a stand- 
ard battery and bulb, 
may be installed in five 
minutes, and cannot be 
left. burning by acci- 
dent or carelessness. 
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DOUBLE ACTION AGAINST MOTHS is the 
aim of a new closet wallpaper that is both 
cedarized and treated with DDT. The lin- 
ing paper is also effective against ants, flies, 
mosquitoes, silver fish, and other insects. 
Prepared paste on the back of the paper 
simplifies application, which requires only 
wetting in a tub and hanging. Trimz Co., 
Inc., of Chicago, is the maker. 


DRAFTS ARE STOPPED under 
doors fitted with Weather-Tite 
Door Saddles embodying an 
ingenious principle in weather- 
stripping. A saddle of alumi- 
num alloy installed on the 
doorsill has a rising center 
strip; when the door is closed, 
a key engages the end of this 
strip, lifting it and sealing out 
air or rain. The strip lies flat 
when the door is open. Colum- 


bia Industries, of Long Island 
City, N.Y., is the manufacturer. 


CLEAN BRUSHES are 
easy to have when they 
can be taken apart at 
the center, as above, 
for cleaning hard-to- 
reach paint on the mid- 
dle strands. This two- 
part, plastic-handle 
brush was invented by 
Emest L. Hawkins, of 
Chicago. Halves can 
be used alone. 


TONGUE-AND-GROOVE EDGES and an_asphalted- 
gypsum core make a new, quickly installed sheathing 
both windproof and waterproof. The sheathing, a prod- 
uct of the United States Gypsum Company, requires no 
sawing to fit to studs. It is nailed in place, scored at the 
fit, and snapped off smooth. According to the maker's 
tests, it adds structural strength and resists fire. 


PROTECTION FOR TREES against such troublesome 
bark eaters as rabbits, field mice, and moles is pro- 
vided by the guard shown at right. Strong springs in- 
corporated in the material curl it around a tree without 
tying or fastening. As the tree grows, the guard auto- 
matically expands and will cover a trunk up to 3” 
Laminite Products, of Canton, Ohio, makes it 


ameter. 


PE oT 


THREE NEW LAWN SPRINKLERS have re- 
cently been put on the market. Those shown 
above at left and right are for permanent 
underground piping, while that at center 
travels along the line of the hose as it waters. 

The sprinkler at left is made by the Aqua- 
Spray Lawn Sprinkler Co., of Detroit, and 
features a self-draining nozzle head. With 
piping 3” under the sod, its nozzle is flush 


the flush sprinkler ot 
stalled in a 3” trench. 
9 sprink! 
long the bore. At right, o noxle 
that pops up when watering. 


‘above walks 


and hidden. A disappearing act is done by 
the nozzle at right, a product of the Burklyn 
Company, of Los Angeles. Normally the 
nozzle is lush, but when water is turned on, 
it pops above the grass. The sprinkler that 
walks is called Trav-el-awn, and is made by 


. the Stansen Corporation, of Chicago. It oper- 


ates on hydraulic power and can be adjusted 
to shut off when watering is completed. 
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BRIGHT NOTES in HOME 
LIGHTING 


Right-honded or left-handed, the 
writer receives correct illumina- 
tion with this desk lamp. Each 
lamp orm holds a fluorescent tube 
‘and con be swung through a 90- 
deg. are to permit placement at 
the side best suiting the user. 


A. student “light monitor,” usin 
this new meter, Keeps check on ik 
lumination in’ a Solem, Mass. 
model schoolroom. The meter 
needle, actuated by « photoclec- 
tric cell, tells the monitor when 
lights should be switched on or off. 


Photos from Sylvania Electric Products Ine 


H anMontous blending of fluorescent and 
incandescent illumination with the 
decorative scheme of the surroundings is 
emphasized by lighting stylists in new de- 
signs for the postwar home. Model rooms 
show fluorescent fixtures, which, while re- 
taining their utility and providing even, 
glareless light in sufficient quantity, p) 
sent a pleasing appearance either lighted or 
unlighted. With the addition of incandes- 
cent table and floor lamps which can be 
moved to any desired location, the illumina- 
tion is flexible enough to meet all needs. 
The model rooms demonstrate the use of 
hidden fluorescent tabes to furnish the soft 
general illumination preferred as a glareless 
background to auxiliary lighting or, alone, 
to brighten corners for conversation and 
hese fixtures, concealed in book 
wall brackets, and window val- 
ances, may high-light decorative acc 
sories, pictures, bric-a-brac, and even plants. 
Because fluorescent lamps give off very little 
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to the ceiling over 


Long fluorescent tubes clos 
ight without shadows. 


kitchen counters give ample 


heat in operation, most plants can safely be 
grown close to them 

Illuminating engineers have also turned 
their attention to the problems of lighting 


Sky glare from big schoolroom windows is eliminated 
by fixed vertical louvers which tilt for cleaning. 


Concealed in a corner bracket, o lomp helps light 
the table while providing a decorative note, 


schoolrooms, suggesting new ways of elimi- 
sky glare from large windows and of 
regulating overhead fixtures, as shown at 
left below and on the facing pa 


Typical of new designs, this studio room has hidden 
fluorescent tubes, ceiling fixture, and table lamp. 
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One-Evening Project 
Crystal Plasti 


ESIDES sprucing up a desk, these two 
plastic items will give protection to a 
favorite photograph and enable you to use 
a pocket watch attractive standing 
timepiece. Both are made of %” clear plastic. 
For the frame, it is best to heat the pla 
tic only where it is to be bent so as to keep 
the rest flat. This can be accomplished 
with a 250-watt heat lamp and the 
below. First sand the edges of a %” by 4” 
by 14%” sheet of plastic, bevel them slightly, 
and round off the corner it. Then make 
pencil marks on the edges 2%” from one end 
and 6%” from the other. 
Rest the plastic on a smooth surface and 
arrange the jig over it so that the slot be- 
tween the two pieces of metal comes at the 


Wx a'niatg” SHEET 
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By 
FRANK SHORE 


” mark. Support the heating Jamp about 


7” above the plastic. When it is soft at this 
point, remove it with gloved hands and 
bend it, using a flat piece of metal as a 
guide. The bend at the 6%” mark may be 


picture with a piece 
of cardboard and slip it into the holder 
sideways, using cardboard of sufficient 
thickness to make a snug fit. 

For the watch holder, first cut in along 
each side, leaving %” strips. Sand the edges, 
heat the whole piece until soft, and bend 
double with gloved hands, preferably over 
a wooden form having a rounded edge. 
Then bend the props at an angle as shown. 


DISPLAY MOUNTS for your 
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By DELMAR W. OLSON 


| © YOU “ground” your scale model 
planes on a shelf after they've been 

finished and admired by a few friends? If 

so, take a second look at them, for they 

make excellent decorations when mounted. 

Small models are displayed to good ad- 

vantage on the book ends shown at A and 

in the photo above. A shallow rabbet in the 

base receives the aluminum sheet on which 


books rest, and the upright, which is %” by 


MODEL PLANES 


Bett Maker Rk aE 
PLYWOOD ROOF 
(RED) % 
BALSA 
{BALSA 4 
(BLACK) 
CEMENT MODEL x 
be S 


4%” by 5%”, is attached with glue and 
countersunk screws. 

Sand the wood parts, apply a sealer coat, 
sand again, and give each piece the final 
coat of paint before assembling. The doors 
are black-painted balsa strips cemented fast. 
Cut and glue on black-paper letters. 

A polished aluminum ring on a tapering 
tear-drop base makes an especially attrac- 
tive mount. Hard maple or birch is prefer- 
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able for the base since a fine finish is desir- 
able. Cut it to shape as in drawing B, round 
the edges, drill and counterbore for the con- 
nector fitting, and sand. 

After applying an undercoat of lacquer 
sealer or thin shellac, sand the base again and 
follow with six or eight sprayed coats of 
black lacquer or airplane dope. Rub this 
down with a rubbing compound, then wax. 

If aluminum is not available, copper or 
brass tubing may also be used. ‘Insert wire 
solder into the tubing, bend it around a 
piece of pipe, and then pull out the solder. 
‘The ring support was made from a K” tub- 
ing connector fitting. With careful work, 
the lower fitting will serve both to hold the 
ring-support fitting tight and lock the ends 
of the ring. A plug for the fitting may be 


Shoe-Box “Movie” for Comics 


Many a youngster will find pleasure in 
this “movie” for showing especially treas- 
ured comic:strips. Cut a rectangular hole in 
one side of a shoe box, fit dowels tightly into 
two large spools, and mount the spools as 
indicated. Glue the comic-strip panels to a 
band of heavy paper, and tack each end 
to a spool. Wooden knobs pressed on the 
dowels will enable the youngster to operate 
the “movie” readily. They can be removed 
for mounting « new strip—J. M. Coxnor. 
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made by chucking a piece of plastic rod in 
aping with a file and sand- 

\d polishing. 

wall mount shown above was de- 

signed especially to display the Boeing bi- 

plane. On the base is the Air Corps insigne 

at the time this plane was in use. 

Except that a half ring is used, construc- 
tion (C. milar to the preceding mount. 
After a sealer coat was sanded smooth, the 
base was sprayed with white lacquer. Then 
a star mask cut from paper was attached 
with rubber cement and the blue sprayed 
on. A circular hole next was cut in the star 
and the opening sprayed red. When the 
lacquer was dry, the mask was peeled off, 
and the surface was sanded lightly, pol- 
ished, and waxed. 


Sash-Weight Anchor 


Tuner sash weights are all 
you need for a useful folding 
anchor capable of holding 
small boats. Once the weights 
are arranged in the desired po- 
sition, simply fasten them to- 
gether tightly with an eyebolt 
through the holes found in the 


end of each. 

Loosening the eyebolt will 
permit the anchor to be folded * screws 
for convenient storage or trans- THROUGH 
portation. The shape of the WASHERS 


weights stops dragging under 
most conditions and makes the 
anchor easy to clean. Paint 
retards rust.—R. A. JENKINS. 


Canoe-Paddle Holders Ease Portaging 


Even Indians would applaud this idea for simplifying 
the portaging of canoes, The straps illustrated, perma- 
nently fastened to a thwart, hold the paddles with 
LOOSEN NUT blades spread correctly for the carrier's shoulders, and 
TO FOLD in the position of best balance. After testing to find a 
desirable location, insert roundhead screws to attach 
the two leather straps.—J. A. Emmett. 


SASH-CORD 


WEIGHTS 
2 ran tts ar eR 
F Plywood Boat Folds Up ' 
Go Yachting in a Tire Tube Waist de witha’ boat dai. A 

Tue latest 1946 sailboat ing off seasons is no problem for 

uses a tire tube for a hull. owners of the Fold-Flat, a ply- 

Consisting of a mast, sail, wood folding boat. It closes to 

rudder, and wire frame, | % pack 5%” by 15” by 10’ for 
the “Sail Bug” is collaps. transportation or storage. Open, 
ible. Hampden Specialty the 80-Ib. Fold Flat accommo- 
Products, Inc., of East- dates four, and is sturdy enough 
hampton, Mass., makes it. to mount a five hp. outboard 

motor. 

With a hull of Douglas fir ply- 


wood, the boat’s folding joints 
are protected by neoprene-im- 
pregnated fabric. Plyways, Inc., 
of Inglewood, Calif., are the 
manufacturers. 
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Wooden Model of a - 
SHARPS BREECH LOADER 


The Gun That Changed the Habits of American Riflemen 


wees and weapons have changed enor- 
mously in the last century, and the 
Sharps rifle has not only seen most of the 
change, but has played an important part in 
the process. Christian Sharps patented his 
first breech loader in 1848, then waited 
many years for recognition—which finally 
came from unexpected quarters, 
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Although Sharps made constant improve- 
ments and refinements on his original de- 
sign, some influential military men scoffed 
at the gun as an unreliable toy, and clung 
to their old muzzle loaders. Civilian fight- 
ters, however—and there were many in those 
days—had no qualms about adopting a new 
weapon, The Kansas Territory, where many 


After alteration, the carbine's breechblock looked like this. Photo also shows the adjustable 


battles were fought before the Civil War, 
bristled with firearms; a sizable propor- 
tion bore the Sharps imprint. John Brown's 
men carried them in their Harper's Ferry 
raid; their popularity among the fighting 
abolitionists won them the nickname “Beech- 
er’s Bibles.” The model shown here is of 
slightly later vintage. Thousands were made 
after 1859, and were used widely and effec- 
tively in the Civil War. 

Following the war, in 1869, the govern- 
ment returned large quantities of these car- 
bines to Sharps to be altered from percu: 
sion to cartridge fire. At that time the origi- 


tight. 


nal of this half-size model was also relined 
to take .50/70-cal, government ammunition, 
In their new dress these guns traveled with 
the settlers of the West. 

To make your model of this famous arm, 
enlarge the half-size drawings and trace 
them onto a %” by 4” by 19%” piece of white 
pine or similar stock. The projecting plates 
F, and the hammer are cut separately to 
avoid using thicker wood. For the sling, 
Q, use 3/32” wire and a 4”-diameter ring. 
Carving and finishing techniques are similar 
to those described in previous articles in 
this series—Cart G, Enicu. 


SPIRAL TEETH are a develop- 
ment on a blade for hand 
coping saws and power jig- 
saws. Called “Allways,” the 
blade will cut in any direc- 
tion, thus eliminating the ne- 
cessity of turning « coping- 
saw frame and increasing ac- 
caer in following a pattern 


light fists, and plastic, and 
is designed to fit standard 
frames. The Tyler Mfg. Co., 
of Santa Moni Calif, 
makes it. 
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a new des 


photo at left 


main in 
gasket has bee 


and tightened 


Bloomfield, N. J. 


HEAT OF 1,500 DEG. F. 
in 45 minutes is reported 
possible with the heat- 
treating furnace shown at 
right, the newest of the 
Lucifer Furnace line 
manufactured in Phila- 
delphia. Automatic con- 
trol maintains tempera- 
ture at any point up to 

000 deg. F. The fur- 
nace is available for ei- 
ther 115- or 230-volt 
A.C, operation. 


jignment. 


screws, 


T. G. Persson 


NEW TOOLS 


FLANGES ARE OPENED quickly 
and easily for renewing gaskets 
with the aid of two flange 
The jacks are ad- 
justed in position on opposite sides 
of the pipe flange, 


jacks of 


as shown in the 
» up to 15 
tons is then applied by turning 
down on the screw 

open evenly and the bolt holes re- 
After the new 
1 inserted, the flanges 
are closed again by reverse action 
on the pressure 
bolts are reinserted in their holes 
The manufacturer 


The flanges 


and the 


of 


KNURLING BY HAND as well as in the lathe or drill 
press is done with the tool shown below. Three knurl- 
ing wheels exert uniform pressure on three sides of 
the work so that even soft stock that would bend easily 
can be knurled. The wheels can be adjusted to take 


work ranging from %” to 1” in diameter. 


Pressure is 


kept constant by a screw and lock nut. The Weaver 
Corporation, of San Diego, Calif., is the maker. 


Blade Slits Paper Accurately 


Gunmen tape, paper rolls, and the like 
can be slit readily with a razor blade and a 
setup like that shown below, Wide rolls are 
placed on a rough rack and guided through 
strips of heavy cardboard and pairs of 
thumbtacks, The paper is pulled against a 
blade pushed firmly into the edge of the 
bench, and then rewound by crank. A sim- 
ilar setup can be arranged for flat stock, and 
more than one blade may be used for simul- 
taneous cuts.—G. E, HaRrincTon. 


Triangle Has Curve and Scale 


Squane two edges of 1/16” plastic sheet 
and lay out the 30- and 60-deg. angles 
with a protractor; then score deeply along a 
metal straightedge, break, sand lightly, and 
polish. Lay out the desired curves, drill 
closely spaced holes inside them, break out, 
and finish with a sharp knife, scraper, and 
sandpaper. Bevel and sand for the scale, 
mark the graduations, fill with India ink, 
and wipe.—H. A. Tuomas. 


Walnut Portfolio Holds Blueprints, Salon Photos, and Drawings 


Beswes providing a protective cover 
for blueprints, large salon photographs, 
etchings, and drawings, the case shown be- 
low is a handsome portfolio, It was made of 
walnut-veneered plywood and solid walnut. 
The interior is 2” deep by 19%” by 

Make the lid and back from %” vege 
plywood and cut three hinges be lt 
2” by 6” blocks of solid walnut. Thi€e edges 
may be stock faced with veneer or waste 


strips of the veneered plywood. The hinged 
edge is solid walnut. Hardwood dowels 
serve as hinge pins at top and bottom, and 
the center hinge is a dummy. 

Sand and rub with fine steel wool. Finish 
with equal parts of boiled or raw linseed oil 
and turpentine applied hot from a double 
boiler. Rub vigorously after it has dried 45. 
minutes. Repeat four to eight times, and 
wax.—Jack and Jan Hotes. 


BOILED EGGS may be opened 
without burning the fingers by 
use of the holder below, manu- 
factured by J. H. Millholland & 
Co., Philadelphia. After an egg 
has been taken from the boiling 
water and placed on a table, 
the holder is placed over it and 
a heat-resisting fabric loop is 
squeezed. This holds the egg 
against an aperture in a metal 
plate, and the end then can be 
cut off with a sharp knife. . 


to 
clea: 


A REVOLVING OVEN and a rotary door, 
both operated by a handle that can be 
moved in a slot, are features of a stove 
invented by Robert G. Rutledge, of Ann 
Arbor, Mich. The broiler also slides out 
when you open the door of its compartment. 
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four basic units—back, two arms, and base. 
covers, which are cut over templates at the factory 
sure exact fit, can then be zipped off for dry 
g, or a cover of a different fabric or color can 
be substituted if the housewife wants a new decora- 
tive scheme. Plastic molding snaps on and off. Be- 
cause of the light weight of the aircraft-type aluminum 
frame, designed by Goodyear Aircraft Corp., handling 
of the furniture is an easy task. 


SECTIONAL FURNITURE with an aluminum frame 
and removable upholstery has been developed by the 
San Hygene Upholstery Co., of Akron, Ohio. Quick- 
acting fasteners allow each piece to be separated into 


The 


FOR EASY CARRYING, the live bait box 
above may be collapsed ‘into a bundle that 
occupies less than a cubic foot of space 
when placed in the case that comes with 
each box. Quickly assembled without tools 
of any kind, the rustproof sections provide 
a box 12” high and 20” in diameter for 
keeping either fish or bait alive when you 
are on a fishing trip. The box is distributed 
by Schallman Sales, of Chicago. 


Fitting and Rigging the 


PART II 
By Frederick Aeschbacher 


HEN the hull of the scale model of the 

revenue cutter’ Alert has been com- 
pleted (P.S.M., July "46, p. 149), you will 
be ready to add the superstru 
and rigging. The rudder should be 
the sternpost by riveted pintles and gud- 
geons before the hull is painted. Shape the 
gudgeons around pins, und fit the rudder 
close to the sternpost. 

The pintles, gudgeons, and other parts, 
including the channels, are 
shown full size on pages 162 
and 163, Attach the chan- 
nels to the hull in line with 
the mast holes. The inner 
edges of the channels con- 
form to the shape of the hull. 

Gratings for the hatches 
can be purchased from a 
model-supply store. Racks at 
the sides of the main hatch 
each hold seven 4” bearing- 
ball “shots.” Thé carronade is 
turned complete from wood 
or brass or whittled from a 
dowel and fitted with wire 
ring: 

Make the 3 7/16” long 
bowsprit from 3/16” square 
pine. Leave it square where 
it passes through the bitts, 
then form an octagonal sec- 
tion, gradually tapering it to 
5/32” round at the end. File 
the end square to fit a square 
hole in the cap, which has 
also a round hole to take the 
jib boom, Lemonwood is best 
for this and the two mast 
caps. Note that the holes in 
the latter slant so the caps 
parallel the waterline despite 
the rake of the mast: 

The two masts are similar 
except for the mainmast 
boom seat. Make them of k” 
dowel cut for a 10%” length 


This mount is made of %4"” graving 
blocks and 3/16” shores, and the 
model is pressed down’ on pins. 


above deck and sanded to taper to 3/16” 
diameter at the trestletrees, above which 
they are %” square. The topmasts are lem- 
onwood, K” square at the trestletrees and 
then rounded off after a short octagonal 
length. Taper to 3/32” in diameter and 
sand the top %” to 1/16” diameter. The 
squaresai) yard is ¥” dowel and the flying 
topsail yard 1/16” tapered toward the 
ends. All eyebolts for rigging are 1/32” 
diameter except those for the main jumper 
stays, which are 1/16”. 

Spars are white, as are both masts up to 
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Deck rigging and superstructure are shown in this topside view, and on the facing poge is rigging aloft. 


the height of the boom seat on the main- 
mast. The dark parts in the photos are black 
except for the tiller and fifes, which are 
brown; lighter parts are natural, and the 
parts showing white are white. 

Seize the shrouds, main jumper stays, 
forestays, and jibstay to the masts before 
stepping them. ‘Then reeve the shrouds 
through the bull's-eves from outboard in, 
through a hole drilled 
in the bee seat and one between the bow- 


sprit and jib boom. Drive a small staple in 
the stem for the bobstays and seize them. 
Do not allow the jib boom to curve upward. 

Seize an eye in each backstay to fit the 
shoulder on the topmast. Then cut to length 
and with a slip knot splice in a %” single 
block. The tackle also has a %” single block 
spliced in one end. Reeve it through the 
stay block to a &” single strapped block on 
a 1/32” eyebolt in the deck at the water- 
way, and then through the tackle block to 


| | 


Aucuoa 


=z. 
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another block on deck. The free end is be- 
layed to a 5/16” wooden cleat. All stays 
and tackle are the same. 
The boom is held with cord rove through 
holes in the jaws and knotted outside. Ref- 
erence to the key numbers shows placenent 
of the sheets and topping lifts. Thr ‘affs 
are rigged the same way, and then? ain 
topmast stay is seized around the r Pp 
mast over the backstays and forwe nd 
the foremast close under the cap: 
Suspend the squaresail yard with a sling 
and hold it to the mast with a truss, as shown 
below, and then rig as in the drawing in 
Part I. The flying topsail yard is held with a 
lashing through two eyebolts in the saddle. 
When setting up the forestay, take care that 
the stays previously put on do not sag. 
Splice an eye in one end to fit the topmast, 
carry it under the jib boom, haul it up as 
with the shrouds, and seize. 
The rail stanchions go on after rigging. 
Make them of No. 20 enameled wire and 
bend an eye for the life line. Drill holes in 
the deck just inside the rails so they project 
\”. Seize No. 9 black rigging cord to the 
taffrail braces for the life line, reeve through 
the stanchions, and seize to the aft timber yng brah 
head on the hawse timbers. poh reread 


cap TRUNK 


ay APT ANDO CABN TRU 
Ss Sawn 
6 


warcu cab ROOF 


FIFE RAIL- 2 REQD. 1-POUND CARRONADE, 


c. 
$55 163 
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NAIL POLISH 


Identifying initiols thot stand up under any amount 
ing can be put on toothbrush handles with 
jamel. Then each member of the family 

brush at once regardless of general 

in color ond size. 


Kept handy in the laundry, match- 
box "button banks” are recepta- 
cles for loose buttons that might 
otherwise be lost. Cut a slot in 
the box top and glue a sample on 
to identify the size and color. 


belo. 
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they ore protecte 
, by woxed-poper cups of 
the kind used for condy. 


38 
BF 


eo 
SHORT DOWELS 


Home-conning enthusiasts will welcome on 

jentory board, marked and drilled for 
pegs, so they con keep tab on the number 
‘of jors in the storeroom, The board may 
be as long os required, or colored pegs 
may represent multiples of five and 10. 


PLUNGER 


Blonkets, rag rugs, and other bulky articles ore 
washed easily when they ore jogged up and down in 
the tub with o plunger of the type used to open 
drains. The plunger is also hondy at o sum 

hos no electric washing moc 


cottage thot 


Thumbtocks, notebook reinforcing 
rings, ond ‘the like can be kept 
conveniently at han 

of a roll of cellulose tape. Put 
2 double-tope tab on one 


the bottles 
es shown 


CLOTHES ROD 


Two lengths of flot-type curtain rod with one of 
the chonnel edges bent out stroight ‘and hammered 
11 


strength of a cardboard clothes 
‘one on the top edge of each si 
gular hanger back 

n take @ much hea 


A window-sash lock installed on eoch 
bottom of a wheelbarrow with removable sides will 
hold one or both sides securely when the lood is 
dumped. The locks are released easily when the 
wheelbarrow is wanted for use without sides. 


eliminated by sewing or riveting 
the cordease to the side of th 
briefe: @ cordease with 
@ flap to protect the cords. 


Coat hooks of the kind shown 
in the drawing below moke 

door pulls when turned 
ide down and screwed on. 
sure not to put o 
near a lock requiring a key. 


PICTURE BEHIND 
CLEAR GLASS 


Fairly long migors cracked or broken at one end 
can be resfored to use os ornamental art mirrors. 
First, remove the frame and cut off the damaged 
end; then fit in o piece of clear 
ond reframe with o favorite pic 


red. Simply 
e ond for 
© positive starting point. 


too 
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THIRD OF A SERIES 
Walls and partitions of @ small house are 
‘ond braced ond the ceiling j 
jed in this step in construction. 


By EDWIN M. LOVE 


|UILDINGS begin to take form when the 
walls are raised, and a great show of 
progress is made at this stage. But still 
ahead is a good deal of detail work that 
largely determines the life of a structure. 
A wall is ready for raising when the studs 
have been nailed to the upper plate and the 


plate. 


corner is 
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In plumbing @ corer, 
the straightedge hos 
blocks ot th 
contact at the sill on 
Ends ore sized 
to equal width. 


At the opposite corner 
the frome is pulled or 
pushed until the bubble 
shows plumb. A. stiff 


here by springing o 2" 
by 6" ogoinst if. 


upper trimming headers and cripples for 
doors and windows have been placed. If 
several men are on the job, assemble the 
frame for a long wall while ‘it is lying flat; 
but if only two or three are working, or the 
wind is blowing, raise it section by section, 
with each section consisting of a length of 
plate with its studs. Butt the feet of the 
studs against the sill, lift the plate, and walk 
forward, pushing the frame to an upright 
position with the studs resting on the sill. 
Two men can steady the wall while a third 
nails the feet of the studs. If there are only 
two men, 1” by 6” braces can be nailed to 
several studs under the plates and the far 
ends tacked to plates across the room or to 


Is for 


» 


moved 
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INSTALLATIONS. 
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cut @ little long, driven tight 
jeon the headers, and then accurately plumbed. 


stakes in the ground outside. A second sec- 
tion of wall at right angles to the first is 
next raised to help in bracing. Draw the 
plates together at the joint by driving 8-d. 
nails that have been slightly bent, as shown 
in Fig. 1, to guide them in curved. 

Usually the mudsill is straight and the 
studs can be aligned with it. If one is 
crooked, nail %” blocks to the corner studs, 
stretch a line, as in Fig. 2, and gauge the 
distance of each stud from the line with a 
¥” block held against the edge. The foot of 
a twisted stud can be squared with the sill 
by toenailing first into the corners that 
should be driven back, as shown in Fig. 3. 

When all walls have been raised, brace 
them temporarily with 1” by 6” ‘boards 
placed diagonally in corners with the upper 
ends held to stud edges under the plates by 
8-d. nails driven partly in. Double the plates, 
lapping the ends at corners and partition in- 
tersections, as illustrated in Fig. 4, and driv- 
ing 16-d. common nails 16” or 18” apart. 
Joints in the doubling plates are preferably 
made over studs and spaced at least 4’ from 
those in the original upper plate. 

Apply a straightedge and level to a corner 
of the building while a helper at the loose 
end of a temporary brace pulls or pushes 
until the bubble shows it to be plumb. If 
the structure is too stiff to move by hand, 
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Noiting the foot of a door trim 
has been cut away for the opening, os in Fig. 7. 


lean a two-by-four or two-by-six against the 
corner needing to be pushed, drive a stake 
at the lower end, and spring the piece down 
until the upper end slides downward. The 
corner will move when it springs up. Once 
the corner is plumb, tack the foot of the 
temporary brace and test the diagonally 
opposite corner. 

If opposite corners do not plumb, inspect 
the plates for open joints and correct them. 
Occasionally a plate slips when being laid 
out and is longer or shorter than the sill. 
Straighten the top of the wall by extending 
braces where needed to push or pull. 

Whether to brace the walls or trim the 
openings first depends on several factors. 
Time is saved if braces are cut from long 
stock; but if material is poor and many scraps 
are caused by cutting out knots, the short 
lengths can be saved by using them for 
bracing and fire stops. Select straight, sound 
lumber for side trimmers. When wall spaces 
are narrow, necessitating steep braces, flat- 
ter braces are possible if they can extend 
under the trimmed windows, as in Fig. 4. 

Lower cripples nailed to lower trimming 
headers will support these headers at the 
proper height for nailing between the studs. 
Cripples placed under each end of a header 
and spiked to the studs give positive sup- 
port. Cut the side trimmers a little long and 


A piece of two-by-four nailed to the studs is o 
handy support for sowing the ends of brace blocks. 


force them in tightly between the headers. 

Braces cut from two-by-fours and nailed 
between studs do little good unless the joints 
with the studs are accurate. Strike a chalk 
line or draw one with a straightedge on the 
edges of the studs, set a bevel square to the 
angle of cut, and saw the brace members 
that fit between adjacent studs. Most of 
those for a given brace can be cut to equal 
length with a power saw, but cutting to 
length by hand takes only a few hours. If a 
carpenter's pencil is used for marking the 
ends of the pieces, saw 1/16” outside the 
lines to make up for the thickness of the 
lead. Tack in the whole brace before nailing 
solidly—a precaution against springing studs. 

Local building ordinances specify the 
amount and kind of bracing. Lacking laws, 
a good rule is a brace at each corner and one 
for each 25’ of wall length. Extra braces are 
needed if large openings such as garage 
doors are in the walls. Most requirements 
are illustrated in Figs. 4, 5, 6, and 7. 

Some builders brace with 1” by 4” scant- 
lings notched flush into the outside edges of 
studs, as in Fig. 6. For such bracing, square 
the wall frame as it lies on the floor and mark 
all studs with the strip to be used. Gauge 
the notch depth, saw the notch ends, and 
make two or three other cuts between; then 
take out the waste with a chisel. Nail the 


WR ay) Gake 


Fire stops ore needed even in braced corners. A 
gouge block prevents slipping during toonailing. 


braces in after plumbing the raised frame. 

Many building codes require fire stops 
between studs where the vertical space is 
7’ or more. While some 2” by 4” brace sec- 
tions take the place of fire stops, stops should 
be installed at corners and side trimmers for 
their bridging effect. 

Figure 8 illustrates three methods of nail- 
ing in fire stops. The linear transmits thrusts 
without springing studs, while staggered 
stops are easily spiked from both ends but 
are not so stiff. Herringbone stops are fairly 
easy to nail and, if precut to uniform length, 
can be used in spite of some irregularity of 
studding thickness; but if carelessly driven 
at the ends, they may spring the studs. Fit 
blocks around notched-in bracing. Leave 
out stops and 2” by 4” brace blocks where 
large pipes are to be installed, fitting them 
after the plumbing is in. 

Ceiling joists, like studs, are spaced for 
convenience in lathing, and as a rule are laid 
across the span of the rafters to keep the 
walls from spreading. For open ceilings that 
will not be lathed, as in a shop, they can be 
spaced from 4’ to 6’ apart and located so 
the rafters can be nailed against their ends. 
Nail the ends to one plate; then nail the 
other ends and cut the joists flush. 

all partition studs and open corners 
at top, bottom, and fire-stop levels. 
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Converting an Old Rocker into a Comfortable Straight Chair 


By precinc out the legs, an old-fashioned 
rocker can be made over easily into’a com- 
fortable straight chair. The tenons on the 
front legs are usually strong and suitable for 
attaching knoblike feet turned to match 
other turnings on the chair, Bore the rough- 
ly turned feet to fit the tenons; then turn a 
dowel on the lathe to serve as a mandrel, and 
force the foot on for finish turning, as in the 
photo at left above. 

Square the rear legs and attach oversize 


Grooved Block Holds Notebook 


Suoutp a shorthand 
notebook annoy you by 
falling flat when it is 
set up tent fashion for 
reference when typing, 
try using a grooved 
block as a stand. Saw 
the grooves about 4” 
apart in the block, They 
will keep the book from 
collapsing. Sand and fin- 
ish the block to match 
your desk.—J. C. M. 
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blocks with dowels. When the glue is dry, 
work the blocks flush with a plane and 
cabinet file as in the center photo above. 
Then stand the chair on a flat surface with 
the front legs on blocks, set a compass to the 
thickness of these blocks, and scribe the back 
legs for sawing to length. A bead may be 
formed to hide the glued joints. 

Chamfer the ends of the rear legs, sand 
all smooth, and finish the new wood to 
match.—E. M. L. 


E 
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Pull Improves Swinging Door 


Wuev a swinging door needs to be pulled 
occasionally instead of pushed, it will be 
easier to do so if a small nickel or plastic 
screw knob is installed on each side. The 
upper screw holding the glass push plate 
may be removed and the knob screwed in its 
place so it will both hold the plate and serve 
as a pull—H. D. Saarn. 


CRAFTSMEN AT WORK 


In two oceans with the same idea. At left, on outboard belly-tank boat 
at Wrightsville Beach, N.C.; right, a gas-engine outrigger at Palau. 


TIN-CAN YACHTS built from discarded or This craft, also in the 
surplus warplane fuel tanks have made their woters ot Hasta Mead 
appearance from the Caroline Islands in the  Srygenfentovtiagers 
far Pacific to Wrightsville Beach, N.C. The 
two outrigger models, with oxygen tanks for 
the outriggers, were used in the waters 
around Palau Island by Air Force bomber 
crews both for pleasure and to get across 
the lagoon to their base. A shelter half 
serves as a sail on the boat at right, and the 
one above it uses a salvaged gas engine. 
The Wrightsville Beach bout, left abdve, is 
made of two belly tanks and is propelled 
by an outboard motor mounted on a bracket 
connecting the two tanks, 


7 MODEL HOUSING on a small 
scale. The 2’ by 2’ 6" by 3’ project 
shown below was built by Robert 
H. Philp, of Grande Prairie, Alta., 
from Xk” plywood. It has six fur- 
nished rooms, with halls, closets, 

) and bath, and a switchboard with 

nine light switches. There are 11,- 
000 cardboard shingles on the roof. 


WAR SECRET. This model of the destroyer Clar- 
ence K. Bronson is so like the real warship that the 
Navy kept it under lock and key, for security reasons, 
until the war ended. Stephen I. Dudich, a carpenter, 
completed the model in his spare time in three and 
a half months while helping build the actual ship. 
He used only a pocket knife, sandpaper, and glue. 
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Carved 
Plaque 


A carving on this plaque of a covered 
wagon was done with a jackknife, 
though the work could have been speeded 
with a set of chisels and gouges. Any cut- 
ting tool used should be sharp, and it is 
‘a good idea to whet it occasionally as the 
work proceeds. Clear white pine or poplar 
or whitewood is good; in any event avoid 
stock with a pronounced grain. Do as much 
cutting as possible with the grain, 

Transfer the pattern full size to kiln-dried 
1” stock dressed to 9” by 15”. Carve away 
the background to a depth of 14”, leaving 
only the design in relief. Round the edges 


Drawing Pen Used as Tweezers 


Wuen tweezers are not available for 
delicate work, such as repairs on clocks, 
watches, and cameras, a draftsman’s inking 
pen with the adjustment screw removed will 
do. Its long handle affords an advantage 
over most tweezers.—Rosert Scott. 
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where required for soft lines, and undercut 
slightly where sharp, straight lines are 
called for. Mark off a 4” to 4" border, cut 
it down 14” below the background, and 
bevel it smoothly to the edge. A rough- 
textured background can be achieved by 
tapping with a punch made from a spike 
sawed off square at the end and crossed with 
two ksaw kerfs at 90 deg. 

Sand the design and border and apply 
three coats of clear lacquer to them, sanding 
between coats. Then finish the background 
with a water stain of walnut or other suit- 
able color.—A. D. Facey. 


Felt Helps Remove Thumbtacks 


Use of felt tabs under thumbtacks, as 
shown below, facilitates their removal from 
a drawing or bulletin board. The end of the 
felt pieces can be gripped readily without 
danger of breaking a fingernail if the tack 
resists.—Leo D. KELLER. 


Gauge Block Tailored to Lathe 


Scrimnc a true centerline on the face of a 
turning can be difficult, but it becomes a 
very simple and accurate job with the gauge 
block shown above. Made to suit the lathe 
on which it is to be used, this block is faced 
from 2” diameter steel so that it will reach 
to the exact center of the lathe spindle when 
it is placed on top of the tightened-down 
compound rest. Then a hardened-steel 
scriber of the type used on height 
drawn flat across it to mark the turning, as in 
the photo at left above, where a bored disk 


Helps 


in Scribing Centerlines 


= 


is being scribed for drilling more holes on 
a radius. 

One method of determining the proper 
thickness of the height block is shown in the 
photo at right. A piece of scrap stock is 
chucked and turned down until the top of 
the compound rest will just slide under it 
and still leave no clearance. The diameter 
of the turned piece is then measured with a 
micrometer, and the reading is divided in 
half. This result is the thickness to which 
the gauge block must be faced.—].C. M. 


Five Simple Kinks Speed Up Work with Hollow-Head Screws 


Freguentiy owners of home and shop 
mechanical devices are balked in attempts to 
make minor repairs simply because some 
part is held by hollow-head screws and there 
is no wrench at hand to fit. Provided you can 
borrow a wrench or get the screws out by 
some other means, they can be slotted with 
a hacksaw, as in Fig. 1, for future removal 
with a screwdriver. 

If you own one or more bent hexagonal 
wrenches and find work with them slow, try 
cutting off the short leg (Fig. 2) and using 
the straight shank in a bit brace, ratchet box 
wrench, or breast drill. Wrenches more than 
%” in diameter may be ground round or 
turned, as shown in Fig. 3, to fit a 4” or X” 
chuck in a brace or breast drill. 

Stiff grease put in the hollow heads of 
screws (Fig. 4) will keep grit, dust, and the 
like from collecting, except in a thin layer 
that can be penetrated easily with the 
wrench. Grinding the end of a wrench 
round, as in Fig, 5, will help in getting it 
into a socket that can’t be seen. The rounded 
end will pass the square shoulders and elimi- 
nate fumbling.—Jous Knit. 
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LATHE DOGS CAN'T BITE if they have 
no exposed screw heads or other projections 
to catch fingers or clothing. This one, de- 
signed to take work from i” to nearly 1%” 
in diameter, is turned and bored from cold- 
rolled steel to the dimensions shown. 
Three radial holes are drilled with a 
17/64” bit and tapped for 5/16”-18 hollow- 
head setscrews %” long. The pin may be a 


CENTER-HOLE DEPTH, which must be u 
form in duplicate taper work, is readily 
gauged with the attachment shown he 
It’s also. useful for ing countersunk 
screw holes. The gauge is made up from a 
short length of brass 
tubing with the ends 
y cut away for 
chip clearance. It is 
split down one side 
and slipped over the 
center drill, gripping it 
snugly. The collar is 
not chucked, but bears 
inst the jaw 
therefore affords a po: 
tive stop—C. W. W. 
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%” headless bolt threaded in, or it may be a 
drive fit or welded or brazed. If necessary, 
it can be bent outward or its hole drilled at 
an Aaa to engage the slot. 

7/16” by 1%” od. dog with a &” cen- 
tec hale and %°-20 by #” setscrews will take 
work under !:” diameter. One %” by 5” with 
2” id. and 47-13 by 1%” screws-is suitable 
for 1” to 2” work.—W. E. B. 


A SCALE ON AN ANGLE PLATE, 
below, 


shown 
considerable time and be 
in layout and setup work. 
le is attached as a perthanent fixture 
to the edge of the angle plate and should 
not protrude beyond the 
face. It fastened 
RRISRaR, GIO TRY GE 
brazed on or silver-sol- 
dered.—E. L. Jounson. 


will s 


ANGLE PLATE 


SURFACE GAUGE 


THIS FACEPLATE VISE is de- 
signed to hold hard-to-chuck parts 
in the lathe and is a help also in 
mounting small parts firmly and 
accurately on a drill pad. It is 


made up of two small blocks of 
steel and four bolts, as shown, 
The smaller of the blocks is tight- 
ened up on the work to serve as a 
clamp.—C. W. W. 


How to Obtain Strong Joints 
in Model Construction 


Ir your carefully finished models are 
fragile and won't bear handling, try these 
means of adding ruggedness as well as 
realism to your next project. 

Where metal joints must support any 
strain, soldering alone is undependable. 
A right-angle joint between two plates, 
for example, can be strengthened by filing 
lugs on one piece and soldering them into 
matching holes in the other plate (Fig. 
1). A small angle adds reinforcement. 

For a neat finish, all excess solder must 
be removed. Use a brush made by cut- 
ting one row of bristles off a suede brush 
(Fig. 2) to sweep away extra solder while 
still hot. Chisels. ground from old files 
will remove lumps, clean out corners, and 
produce sharp offsets, while fine sand- 
paper and steel wool add the final touch. 

Flush rivets can be made from escutch- 
eon pins by hammering the heads flat in 
a steel block (Fig. 3). Figures 4, 5, 6, 
spo uacnne and 7 show several methods of providing 


SUNK AND strong, clean-looking brass-to-wood joints. 

Lied esas To attach turned parts neatly, tum a 

(4) dowel pin on the piece itself, as illustrated 
in Fig. 8.—Henverr Pristen. 


Tape Stencil for Lettering 


Wri masking tape, even those incapable 
of finicky brushwork can do neat lettering. 
The surface is first given an undercoat li 
er than the finishing color. Then letters are 
formed from strips of %” draftsman’s mask- 
ing tape, and the top coat applied over the 82 " 
tape. When the paint is dry, the tape can Tubes Supply Miniature Grilles 
be pulled off, revealing the lettering in the 
undercoat color.Grorce T. LuNDEEN. 


Bunxep-our radio tubes are a good source 
of radiator grilles for model racing cars. 
Many tubes have nickel-plated screens and 
grids which on a scale model look like the 
real thing. Carefully break the glass en- 
velope near the base to secure the screens 
without damaging them.—R. Fraser. 


Small Propellers for Models 
soon seen = To. MAKE miniature 
( Sete propellers for model air- 
‘\ U planes or ships, press out 
flat the metal mounts of 
the erasers used in auto- 
matic pencils.—K. M. 
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FINISHING and STARTING UP 


Your High-Speed Gas Engine 


PART Ill 
By J. C. MAGEE 


‘OW approaches the big moment for you 
to cash in on your work in building the 
19,000-r.p.m. model gas engine. Those who 
couldn't wait for the complete story have al- 
ready finished the crankcase (P. 
46, p. 146) and the cyli 
connecting rod (P.S.M 
There remain only the crankshaft, timer, and 


needle valve. Then you will be ready to as- 
semble the engine for its first tryout. 

Use only a good grade of machine steel 
for the crankshaft. Face it to finished length 
so you can work from either end. Hold the 
shaft and flange diameters close to size for a 
snug fit in the crankshaft fixture shown on 
page 179. 

To mount the fixture off center, first chuck 
a piece of scrap and turn it to a 2.500” di- 
ameter. Then clamp an indicator in the tool 
post touching the 2.500” diameter and set it 
at zero. The fixture and crankshaft are next 
clamped to the faceplate with the indicator 
reading zero when it touches the 1.500” 
flange. Thin brass in the setscrew holes pre- 
vents marring. When the crankpin has 
been turned to .500", it should be flush with 
the 1.500” diameter. A few thousandths 
error is not serious. 

The depth of the 1.500” bore of the fix- 

ture is .202” so the flange thickness can be 
located from the face. If the center hole in 
the lathe faceplate is smaller than 1 7/16” 
in diameter and %” in depth, make the fix- 
ture 24” long instead of 1%”. Clamp a stop 
on both sides of the lathe carriage to restrict 
the tool travel to . 
e the crankpin slightly oversize and 
polish down with fine emery and crocus 
cloth for a good bearing surface, File the 
flange cutouts carefully to get balance, but 
do not form the chamfers yet. 

To insure an absolutely true center for 
finish-turning (step 9), chuck a piece of rod, 
turn a 60-deg. point, and use this as a live 
center. Then the work can be turned end for 
end without worry. Make the .375” and 
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WATER COOLS the en- 
gine used in this model 
boat. The water intake is 
directly behind the pro- 
peller in the shaft strut, 
assuring an adequate sup- 
ply when the engine is 
running with the boat sta- 
tionary. Either an air- or 
water-cooled cylinder can 
be used on the model 
described on these pages. 


i ome 
Pigg «Ney KEYWAY 


WORKSHEET NUMBER EIGHT 


PART 22, CRANKSHAFT 


SECTION A-A SHOWING. 
ROTARY-VALVE PORT 


1, Rough-turn, as at A, to the 37/16 finished length, 


2. Mill out the flange with a $/16” cutter to a depth of 
1 1/32", leaving a 4” width for the crankpin, 


3. Chuck the short end true and center the other end, 


4. Rechuck on the long end. bore the short end 34”, as at 
B, and bore a 60-deg. chamfer to serve as a center. 


5. Mount between centers, turn the shaft. as shown at B, 
and’ face the flanges to the finished .780” dimension. 


6. Mount in the fixture shown on page 179, finish-face 
-3737 between flanges, as in the photo at top leit, turn 
Polish the crankpin, and drill the pin 3/16". 

7. Lay out the counterbalances as in the end view, 


8. Drill two 34” holes, saw out the remaining material, 
and finish-file to shape. 


Ssiearnenenes ie tacaigtn ts meson REAR, ohne 
is being tyrned between centers, as shown in the middle photo. 
10, Finish-turn on centers to the dimensions at C. 
11. Mill the keyway on the side opposite the crankpin. 


12, Lay out the rotary-valve hole (section A-A at C), 
and drill and file to size. 


13. Remove all burrs. 
Note: Do not machine or file the two 45-deg. chamfers 


now: they are for balancing later. The completed crankshaft 
is shown in the lower photo. Z 


m 


WORKSHEET NUMBER NINE 


FILE ALL screws, 
FLUSH ON BACK 
FACE 


440TH. “52 contact TP ate 


No.3 DRILL HOLE 
sot @ 
H%e-——=—— 
te 
"40 TAP Ne 

fe 
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PART 23, TIMER BRACKET 

1, Mill to a width of 1 21/32”. 

2, Lay out the 74” line, center on the faceplate, 
as in the photo directly below, and turn, as at A 
and in the second photo below. 

3, Lay out complete, as at B and in the photo 
at right. Drill"and tap, and drill 3/16” holes at 
the ends of the two slots. 


4. Mill or file the slots, and saw and file the 
outside contour. Remove ‘all burrs. 


PART 24, ARM 
1, Lay out, drill, and file to shape. 
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PART 25, POINT BLOCK 
1, Drill, tap, counterbore, cut off, and chamfer, 
PART 26, BLOCK 
1, Mill to shape, drill, tap, and counterbore. 
PART 27, CONTACT ARM 


1. Lay out, drill, and file to shape. Solder or 
rivet the contact tip in place, 


PART 28, CONTACT SCREW 
1, Turn and thread. Solder contact tip on. 
PART 29, LOCK NUT 
1, Drill, tap, and part off... 
PART 30, CLAMP SCREW 
1. Turn, thread, part off, mill or saw a slot. 
PART 31, LEAD 
1. Cut to 6” length, strip the ends, solder a 


small terminal to one end, and solder the other end 
to part 27. 


‘WORKSHEET NUMBER TEN 


KNUAL 10-32 THD. 


PART 32, NEEDLE VALVE 
1, Turn complete, thread, knurl, and part off, 
PART 33, VALVE SEAT 


1, Turn complete and thread. 


.500” shaft diameters push fits in the ball 
bearings and do not try to force them on. A 
.002” clearance is necessary on the .500” 
and .625” shoulders for the retainers, The 
.085” length of the shoulders can vary a few 
thousandths, but the over-all distance be- 
tween their outside faces must not exceed 
950”. Lay out the rotary-valve hole by the 
same method followed for the cylinder ports 
in Part 1. 

Don’t make the 45-deg. chamfers shown 
at C in Worksheet No. 8 until after a trial 
run. Then, if the engine vibrates badly, the 
crankshaft can be taken out for filing these 
chamfers to balance. 

‘The 1.126” bore of the timer bracket fits 
the 1.125” shoulder on the front of the crank- 
case, Points can be silver 
or platinum, if available, or 
standard auto or telephone- 
relay points. They need not 
be more than 1/16” in di- 
ameter. 

If the threads for the nee- 
dle valve and valve seat are 
cut in the lathe, the parts 
will be in alignment when 
assembled. Hold the .015” 
diameter as close as possi- 
ble. The arm, part 34, locks 
the needle-valve adjust- 
ment. Since its travel is re- 
stricted to a semicircle, its 
X” thickness may require 
filing to assure locking. 

Because of the high com- 
pression ratio of the engine, 
it is advisable to use a VR-1 
spark plug. A type V and 
other types can be used, but 
the ground electrode will 


CRANKSHAFT FIXTURE (sTE=L) 


PART 34, LOCKING ARM 
1. Lay out, drill, tap, and file to shape. 
PART 35, KEY 


1, Cut to length and fit to keyways, 


have to be shortened and bent down to 
within ’ of the center electrode to de- 
crease over-all height. To make sure the 
spark plug will not interfere with the piston, 
cut in the top of the 
recess not exceeding K” in diameter or 3/64” 
in depth. 

The stock and hardware required are 
available in large cities, but for those who 
experience difficulty, kits can be supplied. 
These include hardware and ignition kits, 
along with the VR-1 spark plug, and also 
some material such as a duralumin block for 
the crankcase. 

Check each part before assembly, remove 
burrs and sharp edges, and clean it, Then, 
as you proceed, remember three points: 


USE FOUR 8-32 SOCKET 
HEAD SETSCREWS 3) LONG 
TO HOLD CRANK: 
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DRY CELLS 


(1) a light film of oil is required on mating 
surfaces before they are fitted together; (2) 
screws in dural parts must have a light film 
of oil on their threads before being put in; 
(8) all screws must be tight. 

Seat the two ball bearings squarely against 
the inner ends of each of the bearing bores, 
oiling liberally with high-grade light bear- 
ing oil. Lock the retainers in with screws. 
Assemble the crankshaft in the crankcase 
bearing, using a .375” block between flanges 
and tapping lightly if necessary, and place 
the crankcase cover on the opposite end, 
again supporting and tapping for proper 
seating. Four screws hold the case. Check 
to see that the crankshaft rotates freely; 
then screw on the small cover. 

Attach the connecting rod to the crank- 
shaft with two cap screws chamfered 45 
deg. for clearance in the crankcase. Match 
the marks on the rod and bearing cap. To 
be sure the bearing cap is aligned right, use 
two .005” shims between the rod and one 
crankshaft flange during assembly. 

Carefully expand the piston ring with 
the fingers and slide it down over the top 
of the piston into the groove. Then attach 
the piston to the connecting rod with the 
piston pin, which should be a running fit in 
the rod bearing and a snug fit in the piston. 
It may be necessary to polish down the 
center of the pin. 

Use a half-and-half mixture of colloidal 
graphite and SAE No. 30 machine oil to 
“run in” the engine in the lathe. Apply a 
few drops around the two connecting-rod 
bearings and in the oil holes. Hold the 
piston ring in closed position with the fingers 
and slide the cylinder down over the piston, 
seating it on the crankcase, and tighten the 
four cap screws. The exhaust ports should 
face you when the rotary valve is on your 
right. 
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Apply a few drops of the running-in mix- 
ture to the piston through the spark-plug 
hole, exhaust ports, and rotary-valve intake. 
Clean the lathe chuck and plate of all chips, 
and chuck the .375” shaft extension, Move 
or swing the engine a few times by hand to 
make sure all runs free, set the lathe for 
about 900 r.p.m., grip the fins firmly, and 
start the lathe. A one-hour running in, 
broken into 10- or 15-minute periods, is 
sufficient. Apply the running-in mixture dur- 
ing each pause—never while the engine is 
running—and touch nothing but the fins. 
Keep the lathe carriage away. After run- 
ning in, remove the cylinder and drain the 
crankcase, apply a few more drops of the 
mixture, check the connecting-rod screws, 
and replace the cylinder. 

Assemble the timer on the crankcase with 
the two shoulder screws, part 30. The 
shoulders are .001” longer than the thickness 
of the bracket flange to prevent turning 
while the motor is running and yet permit 
adjustment without unscrewing. Attach the 
timer cam to the flywheel, slide the flywheel 
against the ball bearing, put in the key, and 
tighten the setscrew. Remove the contact 
arm and bend it slightly so about 2-0z. pres- 
sure will be needed to pull the points apart. 
Set the timer cam to hold the points at maxi- 
mum opening and adjust the contact screw 
to make the opening .010”. Put in the spark 
plug and its gasket, checking for piston 
clearance. The needle valve with its lock- 
ing arm goes on either side of the boss and 
the needle-valve seat on the opposite side. 

Mount the engine on a steel test block 
and clamp this block, not the engine, in the 
vise. Attach the gas tank, and wire as 
shown in the diagram above. Check for 
proper spark by laying the spark plug on the 
cylinder while the flywheel is rotated coun- 
terclocks by hand. Use fresh batteries. 
Connections must be tight (soldered after 
final installation). Set the timer so the points 
break when the piston is at top dead center 
or a little beyond. 

Fill the gas tank with a mixture of 1 part 
high-grade SAE No. 40 oil and 4 parts white 
aviation gasoline (90 octane is best), adding 
a few drops of colloidal graphite. Do not 
use leaded gas. 

Now, open the needle valve two complete 
turns, wind a starting cord on the flywheel, 
and choke the engine by holding a finger 
over the air-intake tube and turning the fly- 
wheel two or three times with the cord. 
Tur on the switch and choke again, this 


time only partially closing the air intake. 
Remove your finger when the engine fires, 
advance the spark a bit by moving the timer 
arm, and slowly close the needle valve until 
firing is smooth and speed picks up. The 
engine turns in a counterclockwise direction, 
viewed from the flywheel end. 

An air-cooled engine should be run for 
only short periods while stationary to avoid 
overheating, and never at high speed until 
well broken in. After an hour or two of 
short runs, apply a few drops of the run- 
ning-in mixture through the exhaust ports. 
Run it out of doors, if possible, because of 
fumes; if not, have the windows open. Don't 
stand in line with the flywheel. When the 
engine is mounted in a model boat, car, or 
plane, be sure the cylinder is exposed to the 
air stream. 

After breaking in, it is safe to rev up on 
the test block by advancing the spark for 
short periods. The engine can be run for 
long periods on the block if a water-cooled 
cylinder is used. One can be made by turn- 
ing off all but the two outer fins and brazit 
to them a 15/16” long and 1%” 1.D. brass 
tube having a 1/32” wall. The tube should 
have an inlet and outlet for siphoning a 
continuous stream of water. 

Keep the engine in good condition and 
use only a fresh mixture of gas. If it fails 
to start, check wiring connections, clean the 
breaker points and check clearance, clean 


Assemb! 


the piston on the connecting rod in this 
sition, with the by-poss radius forward 
when the rotary valve is to the left. 


LST OF MATERIALS 


Port 
Ne" Deeristion 
2 Machine steel by 346" 
BD Dural ‘by 194" by 316" 
x 062" by 44" by 2%" 
= = 
26 Mara fiber 
21 Phosphor bronze 
2 Brass 
» Waste from part’ 28 
30 Colg-rolied steel 

3 required) 14" ala, by 2” 
31 Rubber-covered 

‘stranded copper 
2 Dural 
Brass 
3 Dural 
38 Steel key stock 
36 Standard spark vlue 

UST OF HARDWARE 

Ne 
Pe Deseription 
1 Socket 
2 

(chamter) 
‘ 
‘ ter-bead screw 
n 
1 Flathead screw 
& 

AML serews steel 


the spark plug and check the gap and spark, 
and check the batteries. Check also the 
valve-seat jet opening. If the motor becomes 
flooded, shut the needle valve and turn the 
engine a few times to remove excess gas. 
Should an accumulation of small errors on 
the timer make idling or revving up im- 
possible, the timer cam on the flywheel can 
be moved either way by drilling another 
2-56 hole in the flywheel on the sameradius. 


ept for 
its on 


th 


bled compl 


ngi 
the flywheel. This view shows how the tim 
the front of the cronkcose. 


ELECTRIC 
DRILL 
HINTS 


EEPING an electric drill conven- 

iently near the bench is no prob- 
lem if you hang it on two large hooks 
with the cord coiled on a third, as in 
Fig. 1. Or a tin can that fits the barrel 
can be opened at both ends and at- 
tached at an angle with two screws, 
as shown in Fig. 2. 

A sandpaper or gamet-paper disk 
backed by a cloth buffing wheel (Fig. 
8) makes a good sander out of the 
electric drill. Such a flexible disk ac- 
commodates itself to curves and even 
to concave surfaces. Two slotted wash- 
ers and a beaded chain keep the chuck 
key handy, as in Fig. 4, which also 
shows an alteration of the key handle 
for faster cranking. A knot in the cord 
near the drill keeps the key from slid- 
ing out of reach. 

You can make a fast-working butter 
churn of a covered 1-gal, can and a 
dasher in the drill chuck (Fig. 5). 
Bend the dasher to throw the butter 
downward. Other uses for a drill are 
winding small springs (Fig. 6), twist- 
ing wire (Fig. 7), and turning small 


cx Metal See wooden parts (Fig. 8). 
Securing Chuck 
Sse Ke 
OR BRASS 
‘sTRiP 
‘aa 
5 


@ : 
Twisting Wire 


DRILL 
HAND HELD 
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| PHOTO IDEAS 


. 
SAFELIGHT AND CLOCK. A compact unit 
combining safelight, clock, switches, and 
two outlets was my solution to the problem 
presented by the single outlet available in 
the kitchen I use as a darkroom. The size of 
the unit was determined by the inexpensive 
electric clock I obtained for the purpose. 
A miniature-base 115-volt bulb covered by 
a sheet of red plastic lights the clock face 
while the orange safelight gives working il- 
lumination, The case is plywood with a gray 
crackle finish—Lioyp G. BurNetr. 


WHILE USING A VIEWER to show friends 
some color transparencies, it occurred to me 
that the viewer might be reversed and made 
to serve as a projector, since it has a focusing 
lens. The idea worked. A drawing above 
shows how it was done with nothing more 
than a flat-lens flashlight against the frosted 
glass of the viewer. Transparencies are put 
in the viewer upside down.—J. W. HEATHER. 


For atone 


CUTTING SHEET FILM to a smaller size is 
easily done with a jig made of two door- 
brace angles attached to a board with screws 
as shown. The film is slipped under the top 
angle and against 

the inner edges of [> 
the lower one. It 5 
then is cut by run- | © 
ning a razor blade (3 
along the outer edge 

of the upper brace. 
Paper placed over 
the opening allows 
the film to be held 
firmly.—O. H. M. 


REFLECTORS from old auto 
headlights can be utilized 
to make handy photographic 
lamps. After cutting the 
socket from the reflector 
vith a hacksaw, center a 
tin can in the bowl, scribe 
a circle around it, and cut 
and bend tabs to fit into the 
can. Form the metal sup- 
porting bracket and drill or 
punch the tabs, can, and 
bracket for 3/16” stove 
bolts, Also punch holes in 
the can for a pull cord and 
a bushing to support the 
socket. Pivot the support- 
ing bracket on the adjust- 
able stand with a stove bolt 
2 and wing nut.—R. S. W. 
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Dream Darkrooms 


IDEAL PHOTO WORKSHOPS ARE PLANNED TO CUT DRUDGERY 


Eves before graduating from the kitchen 
table, almost every photographer begins 
dreaming of the perfect darkroom, where 
the hypo won't splash into the developer and 
Aunt Matilda won't come in, with buckets of 
bright white light, to see how the pictures 
look, Space and’ cost considerations may 
postpones this happy achievement, but they 
needn't hamper planning. 

In order to present a consensus from 
which you may glean ideas for your own 
dream darkroom, PopuLar Science MontH- 
ty asked a number of writer-photographers 
to describe the darkroom they now use—or 
would like to have. Here are their replies. 

Edwin M. Love, whose fine workshop 
photos have illustrated many articles in 
these pages, writes: “Since I project all my 
prints, I regard the enlarger as the focal 
point of my darkroom. My ideal arrange- 


ment (see drawing below) would have me 
seated on a high stool before the enlarger, 
to my left against an adjacent wall a load- 
ing desk on which I can place a box of 
enlarging paper for use, to the right a rack 
of dodging gadgets silhouetted on a shadow 
box, and against the wall to the right a sink 
and table on which to place an automatic 
tray warmer that I have designed and built 
(described on page 187). 

“A shallow wall cabinet above the load- 
ing desk holds films, placed according to 
type. In a drawer under the desk are filters 
and a negative file. The top drawer of the 
cabinet on which the enlarger stands con- 
tains filters for variable-contrast papers, a 
large reading glass for focusing, a photom- 
eter, and viewing filters. Enlarging pa- 
pers are stored in the second drawer and 
the dodging set and odds and ends below. 


Shown for clarity with the walls swung out, this darkroom features compactness and ample storage space. 
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ENLARGER 


DEVELOPING 


[Neoanive 
VIEWING 


FERROTYPE-TIN 
RACK 


Waste motion is held down in this projection-printing setup. The worker turns in a clockwise direction. 


“Above the sink and trays are the safe- 
light and white light, both mounted on 
pivoted arms. Under the sink are cabinets 
for storing dry chemicals, solutions, trays, 
and other items. At one end of the room 
are closets for tripods and lighting equip- 
ment.” 

Frank Rowsome, Jr., an associate editor, 
has no doubts about what he wants in his 
dream darkroom. He says: “I'd incorporate 
every facility and arrangement to cut the 
drudgery to a minimum, especially in print: 
ing and enlarging. A motion study of opera- 
tions in enlarging would suggest, I think, 
the merit of a production-line setup on a 
circular pattern, with a swivel stool at the 
center (see above) 

“Describing this setup in terms of a 


clock face: At 9 to 10 o'clock, a place for 
studying negatives, loading the negative 
cartier, and storing negatives, lens 
filters, vignetters, and dodgers. At 11 o'clock, 
a light-tight compartmented box for various 
sizes and grades of paper, the door of the 
box equipped with a microswitch to turn off 
the room light automatically when the box 
is opened. On top of the box would be a 
paper cutter. 

‘At 12, the enlarger. This would have a 
fluorescent light source (faster and cooler 
than incandescent lamps), a solenoid-oper- 
ated shutter, a counterbalanced head, and 
a footswitch. A photometer and a focusing 
aid would be placed on or by the easel. At 
1 o'clock, two electronic time-delay con- 
trols. One calibrated dial would control 
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exposure via an exposure-sta . An- 
other would control time-in-developer. After 
the time-start button is pushed, this gadget 
would ring a bell or chime when the preset 
time, say 2 minutes, had elapsed. 

“At 2, 8 and 4 o'clock would be solution 


and the cut-film wosh« 
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ft, placed so wet negatives drip into the 


@ dorkroom for film 
vantages. In this one, 

ing rack over the 
inged to the wall, 


in di 
sink ond loading table 


trays, with tongs in front and towels 
on hooks near by. (Ideally, these 
trays would be set into a -jacket 
through which water could be admit- 
ted in temperature-controlling propor- 
tions of warm and cold.) Waterproof 
plywood splash guards would help 
prevent developer contamination. An 
orange safelight would be suspended 
over these trays, rheostat-controlled 
to give the maximum safe illumination 
for the paper in use. 

“Beneath the hypo tray would be a 
footswitch to control the room light; 
and an identical footswitch at 11, by 
the paper box, would do the same 
thing. Both of these switches would 
be S.P.D.T. ones, wired as in a hall- 
y circuit to permit operation from 

ther spot. Both would be overridden 

by the paper-box microswitch. At 5 

o'clock would be a circulating print 

washer to avoid the temptation to 

keep prints in the hypo too long. A 

small radio is a pleasant companion during 
Jong darkroom sessions.” 

R. W. Emery and Ray Chapin, a writer- 
photographer team, declare for a separate 
negative-processing darkroom. “If you are 
building a new darkroom, consider the pos- 


3 @ rock for transferring exposed film to 
built for use in the film room shown above. 


Tray Warmer Maintains 
Temperature at 68 Deg. 


Iv A cool darkroom this tray 
warmer will automatically main- 
tain solutions at approximately 68 
deg. Two 100-watt bulbs supply 
the heat and an electric brooder 
thermostat turns them on and off 
as required. 

Using 1” by 2” stock, build a 
frame with three openings to suit 
your trays, fastening the butt 
joints with’ corrugated nails and 
bradding small triangular blocks 
into the corners, Cement and tack 
sponge - rubber weatherstripping 
around the tray openings. Then 
build a box of 1” by 4” stock with 
a fiber-board bottom, dimension- 
ing it so the frame projects X” all 
around. 

Attach sockets as shown, with 
asbestos-board shields above and 
below for fire protection. Set the 
thermostat on a shim to raise the 
adjustment knob above the frame, 
locating it below a frame crossbar 
that has been notched to receive 
the adjustment screw, Tighten 
the lock nut enough to req force in 
turning the knob. After installing the wir- 
ing, nail the frame in place and paint the 
outside of the box with hot paraffin. 


sibility of partitioning off a comer as a sanc- 
tuary for film work. 

“For complete handling and processing of 
films you will need a loading table, a sink 
with running water, a place for your tanks, 
a film drying rack, an overhead white light, 
a viewing light, ‘and a safelight. Under 
severe space limitations, you can save room 
by hinging your loading table to the wall. 
Nail strips of wood around the edges of 
this table to keep things from slipping off 
in the dark, and cut holes in the front cor- 
ners so dust can be wiped out. 

“Rather than grope for a metal switch 
with wet hands, install an overhead light 
with a pull switch, and run an overhead 
cord the length of the room so you can 
reach it wherever you are. Place year in- 


Troys rest on 2%” by %” spon 
cut lengthwise ond cemented around the 


WIRING DIAGRAM 


Set the trays in the openings, fill with 
water at 68 deg., and put in a thermome- 
ter. Then adjust the thermostat until it 
keeps the temperature at 68 deg.—E.M.L. 


spection light so wet negatives held before 
it will drip into the sink. 

“If you use cut film, you might make the 
washing tank and timesaving rack for devel- 
oping holders shown in the accompanying 
photos. The tank, made of waterproofed 
wood or noncorrosive sheet metal, may be 
equipped with a perforated pipe that enters 
at one end and extends along the bottom. 
This allows water to enter at the bottom of 
the tank, rise past the suspended films, and 
overflow. Drill the pipe at 1” intervals. 

“The rack is an open wooden box. When 
you are ready to begin processing a bunch 
of negatives, place a number of empty de- 
veloping holders at the far end of the box. 
‘As you load each, return it to the near end 
of the rack. Thus you minimize the chance 


au! 
fous BT 


—| 


of scratching a film or overlooking a loaded 
hanger in the dark, 

“There are many fancy gadgets for hang- 
ing up negatives to dry, but you can make 
a rack very simply. Cut strips of wood %” 
thick, 1%” wide, and long enough to extend 
the length of the sink and drainboard. At 
intervals, depending on the size of the films, 
attach spring clothespins, driving screws 
through the coil spring into the wood. Then 
mount the strip on two endpieces nailed to 
opposite walls at a 45-deg. angle with the 
low end at :the back.” 

C. W. Woodson, whose excellent photos 
of machining operations are familiar to most 
workshop fans, says, “I've found that it is 
better in all respects to have a separate 
darkroom for developing and loading film. 
My ideal film room would not be large, but 
would be well arranged. There would be 
sink with hot and cold water, an adjoi 
ing drainboard or shelf for my tanks, and on 
the other side of the sink working space 
for trays. Against the opposite wall would 
be a cabinet for film storage, its top at a 
convenient height for loading film holders. 

“Printing equipment should be housed in 
‘a separate room, large and well ventilated. 
A wall adjoining another room might be 
hollow, with a continuous opening at the 
top on the darkroom side and another at the 
bottom on the outside to admit air. 

“Although the first requisite of both 
rooms is that they be lightproof, that is no 
reason they should be dark. If a safelight 


COIL SPRING 


INNER TUBE: 
PLYWOOD 


Here is one way to ventilate a darkroom. Suspend 
the fan on strong rubber bands to cut vibration. 


is safe close to film, it will be safe also in 
other parts of the room. For this reason I 
have painted the walls of my darkroom 
white and installed a large indirect safelight 
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TWO WAYS OF 
MAKING A_WINDOW 
LIGHT-TIGHT 


BLACK 
OILCLOTH 


BLACK 
CARDBOARD 


Moking the windows in @ dorkroom light-tight is 
often a problem. This sketch shows how to do it. 


on the ceiling. This floods the room with an 
abundance of light that makes work a 
pleasure. There are both red and green 
lights for ordinary and panchromatic film.” 

‘Walter E. Burton, who photographs sub- 
jects ranging from screw-cutting lathes to 
women's handbags with equal facility, 
writes: “Whenever I find that my developer 
temperature has slipped unnoticed down to 
53 deg. or, in summer, crawled to a gelatin- 
softening 79, I console myself with visions 
of the darkroom I hope to have, 

“In that room I shall have automatic con- 
trol of solution temperatures. Possibly this 
will be a water bath, surrounding the trays 
id tanks, the bath being kept at a happy 
65 or 68 deg. by a thermostatically con. 
trolled electric immersion heater. Or it 
might make use of a resistance cable like 
that employed in hotbeds. 

From the kitchen I shall borrow enough 
cabinet units, wooden in preference to 
ones, to provide generous storage 
space below: and above work surfaces. The 
work areas themselves will be covered with 
ient rubber or linoleum and will be 
high enough, say 43”, to keep one from get- 
ting darkroom bends. 

“Luminous paint or sheet material has 
ma potential uses in the darkroom, in- 
cluding luminous areas that will act as 
safelights. bottle labels, clock markers, and 
hazard indicators. This material gives off a 
ghostly glow for hours after being energized 
by a white-light source, and the color and 
quantity of radiation can be arranged so it 
won't fog sensitive materials.” 


PICTURES 
with a 
TWIST 


HAILSTONES BIGGER THAN GOLF BALLS. 
They fell at Summerfield, Ohio, where these 
two were picked up by Bob Bruce and 
snapped beside a golf ball for proof. There 
was quite a bit of damage, he added. 


PICKETS IN A LINE can be seen if the 
photo below is turned sideways counter- 
clockwise. Their shadows are on the rails. 


COWS ON A ROOF aren’t a usual 
subject even in trick photography, 
and no tricks were employed on 
this Montana ranch except to get 
the cows down again before they 
could fall. Mrs. Regina Cullen, of 
Blackfoot, Idaho, took the picture 
before going for help. The house 
backs up against the side of a hill, 
and that’s how the cows got up on 
top. Why they did it is another 
thing. Mrs. Cullen thinks it was 
to get a better view of the vallev. 


1@ | 


TWO-FACED WOMAN. When Gordon 
Erickson, of St. Paul, Minn., snapped this 
picture, he didn’t notice that the outline of 
his subject's hair made a second profile. To 
make the silhouette he employed the cus- 
tomary method of hanging a sheet over a 
doorway and placing the light behind it 
with the subject and camera in front. 


PATTERN FOR BUILDING, not with stacked 
coins in a bank, but with roofing tiles await- 
1g transportation. Jerome H. Grossman, 
stationed with the Air Corps in the Azores, 
took this picture there and also the one of 
the top of the fence at left. 


ya 
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TWIN BEAMS OF LIGHT cast by the Kalart Focuspot 
a camera for flash shots in 
Mounted atop the range 

reverse, 


make it possible to foc 
otherwise total darkne: 
finder, the Focuspak makes use i 
range-finder optical™system. I 

through the range finder and focu 


ad of 


of the 
looking 
ig until the two 


COLD LIGHT is a feature of a con- 
tact printer for 5” by 7” or smaller 
negatives produced by the U.S. 
Photographic Equipment Cor- 
poration, Brooklyn, N.Y. Nine 
2k%-watt argon bulbs supply a 
monochromatic light to which 
contact paper is highly sensitive. 
vhich are controlled 
itch on the pressure 
plate, are said to be shorter than 
if the same number of incandes- 
cent lamps having much higher 
wattage were used. Each bulb has 
‘a switch for dodging. 


images merge, you throw the light beams, which 
come from the two lenses of the finder, upon the sub- 
ject and adjust the focus until the beams are super- 
imposed. For quick-shots, rough framing also can be 
obtained by centering the light on the subject. 


A PLASTIC TRAY SIPHON is being pro- 
duced by the Eastman Kodak Company in 
place of its old hard-rubber model. Equip- 
ped with a faucet connection and 36” of rub- 
ber tubing, the siphon clamps to the tray. 
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EXPOSURE TIME and the required contrast 


grade of paper are indicated simultaneous 
by the Spot-O-Matic Enlarging Meter, pro- 
duced by the Kinnard Company, Milwau- 
kee, Wis. After a negative has been focused, 
the meter is placed on the easel and the 
controls adjusted until a spot in the center of 
a white target balances out. Illuminated 
figures on the dial then give the information. 


Simple Wall Fixture Puts Soft Light on Bedtime Reading 


Ir you can’t full asleep without skimming 
through two chapters of a mystery novel, 
this modern bed lamp will add comfort to 
your night reading. 

Its shade, set at a 45-deg. angle, throws 
ample light on the pages of a book without 
causing glare or hot spots, and also provides 
soft general illumination in the room. 

Standard tubular-type incandescent or 


Wattmeter Checks Current Draw 


“Jurce-noc” household appliances can be 
detected quickly with this homemade watt- 
meter, The only parts needed to make it 
are an old transformer—a radio power trans- 
former or bell transformer—a 3-volt A.C. 
voltmeter, and No. 14 rubber-covered wire. 
Replace the transformer secondary with 
seven turns of No. 14 wire, and connect 
with the new winding as the primary and 
the old primary as the secondary, in series 
with the meter. Paste a piece of paper over 
the meter scale, plug into the test socket a 
load of five parallel-connected 100-watt 
bulbs, and mark the needle indication on 
the paper. By removing one bulb at a time 
and marking the new needle positions, di- 
vide the scale into 100-watt intervals. Closer 
calibration is obtained with smaller bulbs. 
Any appliance within the meter range can 
then be plugged into the test socket and its 
power consumption read directly on the 
meter.—AntHur G. Mac Griynis. 


fluorescent lamps and sockets, a switch, an 
extension cord, and %” wood stock are the 
only materials needed. Construction, shown 
in the drawing, requires merely ordinary 
woodworking tools. With slight modifica- 
tions, the lamp can be adapted for use over 
desks, workbenches, or in any other location 
where a glareless, broad distribution of light 
is desirable. —R, B. Lewis. 


Trick Bulb Glows Without Wires 


AN EYE-CaTCHING illusion, this bulb burns 
without apparent connection to electricity. 
Actually, small wires pass through a hole 
that was drilled in the plate with a small 
brass tube and valve-grinding compound. 

‘Two tiny holes are drilled in the bulb 
base—oneewhere the threads touch the plate 
and one in the solder button, Thread a fine 
insulated wire through the first hole to the 
second and solder it in place. The other 
wire is soldered to the brass thread close to 
the first hole. For a permanent display, a 
draped stand hides the supply cord. Con- 
nect it in series with a 5-amp. fuse or an- 
other bulb.—Gronce Bann. 
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Push-Button Selector Keeps Range of Test Values Handy on Bench 


Rapio experimenters who like to try a 
variety of condensers or resistors in a work- 
ing circuit before soldering one in will find 
this bench panel a useful workshop tool. It 
is built around two discarded push-button 
selector switches, and employs a group of 
close-tolerance condensers and __ resistors. 
When condensers are used in parallel, their 


Cement in Wrench Holds Nuts 


To REPLACE a nut in some inaccessible 
part of a radio chassis, puta drop of speaker 
cement, or other thin, liquid adhesive, in the 
opening of a socket wrench. Just a slight 
amount of tackin needed to keep the 
nut in place while you place the wrench 
over the bolt and engage the first couple of 
turns.—H. Lexpen. 
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total capacity is equal to the sum of the 
individual capacities. Adding resistors in 
parallel gives a total resistance smaller than 
any of the components; it may be calcu- 
lated by adding reciprocals. The builder 
may substitute values in geometrical pro- 
gression in place of those shown in the dia- 
gram.—Anpnew VALENTINO, 


Check Speaker-Plug Connection 


Norse, hum, or similar trouble in a radio 
receiver is often due to loose connections at 
the speaker plug. When checking these 
wires, turn off the set, remove the plug from 
the socket, and pull on the individual 
strands as shown above. Resolder loose 
wires to the plug prongs.—H. L. 


METAL LENSES will focus radio waves. With 
very short waves, this makes it possible to 
transmit maximum energy to a relay station 
instead of diffusing it broadcast. This 20° 
Bell Laboratories lens-antenna, using metal 
reflectors, has produced radio beams only 
.l-deg. wide—probably the sharpest ever 
achieved. It is used as a test instrument. 


A BEAM TETRODE, 
recently announced by 
Lewis Electronics, 
Inc., of Los Gatos, 
Calif,, will help meet 
the demand for pow- 
er-output tubes that 
can be used in high- 
frequency —_ transmit- 
ters. The 150-watt AT- 
340 operates at full 
power up to 120 me. 


At left is © metal lens for focusing 
radio waves; above, a thermal resistor. 


Another Bell development is the tiny 
thermal resistor that reacts to small tempera- 
ture changes with large changes in resist- 
ance. When the image of a distant object is 
focused on it, temperature changes in the 
object as small as .001 deg. can be detected 
and electrically amplified. The device has 
been named the “thermistor.” 


FOR MOUNTING 
coil cores in radio chas- 
sis, Tinnerman Prod- 
ducts, Inc., of Cleve- 
land, offers the speed 
nut pictured below. 
The fastener quickly 
secures the coil to the 
panel, and allows ac- 
curate, vibration-free 
adjustment of the core 
screw. These nuts are 
being offered in sizes 
to suit several tube 
diameters and panel 
thicknesses. 


COMPLETELY AUTOMATIC in opera- 
tion, the phonograph part of Philco’s 
model 1201 phono-radio combination 
takes over as soon as you slide a rec- 
ord into the slot. No fumbling for the 
spindle or pickup arm is necessary. 
When either a 10” or 12” record is 
placed in the cabinet and the door 
closed, an automatic device centers, 
plays, and stops the disk. 
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STREAMLINED 
i FLOW 


SCIENTIFIC 


HANG A GLASS in a cup 
with a sling, below, so the 
glass does not touch the cup. 
Then twist the string and 
let go. The glass will spin 
as the string untwists and 
twists up again, and this 
will continue several times. 
ow add water to the cup 
id repeat. Because of the 
friction of the water, move- 
ment will be stopped, or 
damped, much faster. ‘This 
shows how a liquid such as 
glycerin may be used in the 
ing of a magnetic com- 
pass to steady the needle. 


MARBLE SWERVES: me 


DROP A MARBLE into a tull cylinder of some viscous liquid 
such as corn syrup or heavy mineral oil, as at the left above, 
and it will fall in a straight line. Then drop one into a 
similar cylitler of water, as at the right, and, almost invari- 
ably, it will swerve and hit the side of the cylinder. 

Why the difference? In the viscous liquid, the marble 
travels so slowly that the liquid flows in streamlines around 
its spherical form. In the water, it falls so fast that the water 
becomes turbulent and these currents deflect the marble. 
This is one reason why planes and ships are streamlined, 


FLOAT A CUP in the center of a tray of 
water balanced on a block of wood as shown 
below. If you now carefully push the cup to 
either end, will the tray topple over? De- 
cidedly not! As you see at the right below, 
the tray remains balanced—although seem- 
ingly unbalanced—because the downward 


POPULAR 
194 science 


force exerted by the floating cup, equal to 
that of the water it displaces, is distributed 
through the water equally to all parts of the 
tray. But weight the cup so it and 
the tray will topple over, for the downward 
pressure becomes greater than that of the 
water which is displaced by the cup. 


PARADOXES shown with common fluids 


MOUNT A BOTTLE as at 
the left after partly filling 
with water and fitting 
with a stopper that has a 
glass tube drawn to a jet. 
The result is an impro- 
vised barometer that re- 
sponds to differences in 
pressure between the air 
inside and out. When the 
outside pressure is falling, 
the air inside expands, 
causing drops of water to 
drip from the glass tube. 
When the outside pressure 
is increasing, bubbles of 
air rise through the tube 
to equalize that inside. 


WATER FLOWS more rapidly from a short 
tube inserted into a container than from a 
plain hole with a diameter equal to that of 
the inside of the tube. In the case of the 
plain hole in the nearer can below, the mo- 
mentum of the converging water is aimed 
at the axis of the jet. As a result, the jet 
s temporarily just outside the hole— 
this narrow point is called the vena contracta 
~and the effective size of the hole is less- 
ened. When a tube is added, the water fol- 
lows the tube and the jet does not narrow. 


PLACE TWO GLASS TUBES, both of the 
same length but one three or four times the 
diameter of the other, through holes in a 
cork so they extend to the bottom of a bottle 


of colored water. Install a bent tube with 
one end just through the cork, and blow into 
it. Except for a slightly greater height in the 
small tube due to capillary attraction, the 
water will rise to the same level in both. 
The height of a column of liquid is deter- 
mined solely by pressure, not by the cross- 
sectional area of the column, 
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Antennas for the New F.M. Band 


WHEN CHANGING YOUR RECEIVER TO HIGHER FREQUENCIES, 
DON'T FORGET TO BRING YOUR ANTENNA UP TO DATE, TOO 


By Tracy Diers 


IREQUENCY MODULATION is moving 

upstairs in the radio spectrum. The 
Federal Communications Commission has 
shoved F.M. out of its old home in the 42- 
to 50-megacycle band. While the slow mov- 
ing operation takes place, F.M. continues to 
sprawl indecisively at two locations. But 


the future address of static-free reception 
has been definitely decided: write it down 
as 88 to 108 me. 

For all but the most recent F.M. listeners, 


For best results the half-wave dipole should extend 
at least 10’ above the roof of a bui 

connected to a typical 
You can use other types of 
low-loss feeders in ploy of the 
you do, connect one wire of the pair to 
dipoles, and one to each of the first two terminal 
posts. This directional antenna favors signals com- 
ing from the directions shown by the blocked arrows. 
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this means that some changes will have to 
be made in receiving equipment. You may 
have your set rewired, use a converter, or 
buy a new radio. In any case, good 

tion demands that your antenna fit the fre- 
quencies it is supposed to receive, 

That goes for all types of F.M. antennas, 
but when it comes to making a particular 
choice, you also want to take into account 
such factors as elevation, neighboring build- 
ings, distance from transmitters, and strength 
of the signal in your location. If you live 


close to a broadcasting station, you'll find the 


7 md 
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easily constructed half-wave dipole efficient. 
1 dipoles are made of X” aluminum 
rod, After cutting them to length, thread 
one end of each &”-20 and clamp with two 
nuts into an insulator as shown in Fig. 1. 
Mount the insulators on opposite sides of a 
2” square wooden pole. Several types of 
feeders, or connecting wires, may be used 
between the dipoles and the receiver. 

Most high-frequency antennas must be 
correctly aimed for best performance. To 
position your antenna, rotate it slowly while 
a helper tunes the receiver and signals to 
you when all stations can be heard with 
greatest clarity and volume. 

Farther from the center of a service area, 
an antenna must be more sensitive to pickup 
from the chosen direction, and capable of 
cutting off noises from the rear. The two- 
element antenna above is designed for that 
job. It can be made of aluminum rod or 
tubing from %” to %” in diameter. 


be seen in the drawing abo 
antenna consists of on 


A two-conductor feeder cable ii 
the phi Or 


Transmission lines generally drop off in 
efficiency as a result of age and weather. 
While coaxial cable is quite durable, many 
F.M. listeners feel that it is too expensive, 
especially when the receiver is located at 
any great distance from the roof. You can 
make a low-cost, long-lasting feeder line of 
ordinary No. 14 enameled copper wire, but 
to link it to the antenna, you will need a 
simple Q-matching transformer that is noth- 
ing more than two vertical legs. The com- 
bination is the half-wave antenna, open-wire 
line, shown in Fig. 3. Bend two aluminum 
tubes and bolt them to standoff insulators 
through 3/16” holes drilled in the tube 
walls. The vertical portions of the tubes 
must be perfectly parallel, and spaced 1%” 
from center to center. Accuracy of the Q- 
matching depends on this distance. 
‘Simplicity and low cost are among the 
advantages of the single-wire fed half-wave 
antenna illustrated in Fig. 4. Although it is 
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not the most efficient type, it is quite satis- 
factory in areas where signal strength is 
high and interference low. The feed line, 
made of ordinary rubber-covered lead-in 
“wire, must leave the antenna at right angles 
for a distance of at least 2’, and a slightly 
different method is needed to couple the 
single line to the receiver terminal strip. 
Connect the feeder to either Al or A2, and 
But a jumper across the other two posts. 
‘The open-wire fed V (Fig. 5) is a coun- 
is if you live far out 
you may need a 


The holf-wove open-wire antenna is constructed from 
two 5° lengths 

smooth right-an 
tube to form the 


Space the open-wire line with o sufficient number 
2” plostic spreaders. Use insulators to keep the 
line from touching the building on the way down. 


rig with great directional sensitivity; if 
you're far enough out to need it, you may 
have enough space to build it in. Each leg 
of the “V" stretches 96%’ from the central 
post, but if your premises won't allow such 
spaciousness, you can cut the legs to 48%’ 
each. Use No. 14 enameled copper wire for 
the feed line, and keep it short by locating 
the post as near the receiver as possible. It 
is important that the “V" embrace the di- 
rection from which the distant signal is 
approaching. 

_ The most fortunate F.M. listeners are 
those located near a number of transmitters. 
For them, any of the following will be satis- 
factory. Requiring very little space, and no 
directional adjustments, the coaxial-fed half- 
wave vertical antenna on page 199 is made 


from a 29” length of %” aluminum 
rod. One end of it is clamped into 
an insulator, which is fastened with 
screws to the top of a 1%” by 1%” 
post about 35” or 40” long. Sol- 
der the center conductor of a length 
of coaxial cable to the insulator lug, 
and fasten the cable along the length 
of the pole with tubular clamps and 
standoff insulators. 

Next, roll a sheet of aluminum 
1/32” by 14” by 29” into a 4” by 
29” cylinder and bolt the edges to- 
gether. Drill holes to coincide with 
the locations of the standoff insula- 
tors, and fasten the cylinder with 
nuts to the tops of the insulators. 


One of the most satisfactory in- 
door antennas is the half-wave direc- 
tional loop (Fig. 6), since it can 
readily be turned to favor any sta- 
tion. Drill a hole 3” in one end of 
the dowel, and make the diameter 
of the hole large enough to allow a 
free fit on top of a music or lamp 
stand. Twisted lamp-cord feeders 
are clamped to the ends of the alumi- 
num semicircles. Keep the feeder line 
under 12’ in length. 

If the decoration of your home 
calls for a less conspicuous type of 
indoor aerial, there is the fixed-posi- 
tion indoor half-wave antenna, 
shown in Fig. 7. The bell wire can 
be concealed along the baseboard 
or molding, or behind a drape. If 
any choice of position is possible, 
make tests to find which is best. 


The shield of the cooxiol coble should make 
contact with the aluminum cylinder. A 
piece of wire inserted between the clam 

nd the top of the eylinder ls recommended. 
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Dyes from modern laboratories 
give us a choice of any color 
under the sun for our clothes. 


By KENNETH M. SWEZEY 


FEY CHAPTERS in the history of chem- 
istry are more romantic than the story of 
dyes, Long before he could write, prehis- 
toric man had learned to stain his body and 
dye his garments with juices extracted from 
plants and insects, Wrappings on Egyptian 
mummies buried before 3000 B.C. show 
clearly the blue dye of the indigo plant and 
the red of the madder root. A secretion that 
the ancients obtained, drop by drop, from a 
tiny mollusk found on the shores of the 
eastern Mediterranean yielded the famous 
Tyrian purple, a dye so expensive that it long 
was the badge of royalty. 

Alll of the early dyes were laboriously ob- 
tained from plants, certain insects and 
mollusks, and a few minerals. Those few that 
did not fade from washing or sunlight could 
be counted on the fingers of one hand. 

A great step forward came in 1856, Work- 
ing in an attic laboratory in his London 
home, William Henry Perkin, an 18-year-old 
chemistry student, in that year stumbled 
upon the treasure of coal-tar dyes. His dis- 
covery revolutionized the dye industry. 

At the time, Perkin was trying to synthe- 
size quinine from aniline oil, a secondary 
substance which is produced from the messy 
black tar left as a waste product when coal 
is burned for gas and coke. Instead of white 
crystals of quinine, he got an ugly mass of a 
sticky dark substance. When he tried to 
rinse it from the test tube, the mass sur- 
prisingly dissolved into a beautiful purple 
solution. 

This result intrigued Perkin and he did not 
rest until he had found the reason. His 
purple, or violet, solution soon was named 
“mauve.” It eventually became the founda- 
tion of the coal-tar dye industry. Within a 
few years chemists had synthesized magenta. 
Then came synthetic alizarin, madder’s chief 
coloring principle, and synthetic indigo. To- 
day there are more than 5,000 coal-tar dyes, 


ROBS THE RAINBOW 


Any colored solution is not neces- 
sarily a dye. To serve as a dye, the 
solution must penetrate a textile or 
other material and deposit its color- 
ing matter so firmly in the fibers 
that handling and washing will not 
remove it. To be really “fast,” the 
color also must not fade or change 
after prolonged exposure to light 
and air. 

The simplest to use are “direct” 
dyes, those which attach themselves 
directly to a textile either by chemi- 
cal reaction with the fiber or by me- 
chanical adhesion, Many vegetable 
dyes and most packaged synthetic 
dyes are of this type. 

Many of the most permanent syn- 
thetic dyes, however, are developed 
directly in the textile fiber by means 
of a few amazing tricks of chemical 
sleight-of-hand. Indigo, aniline 
black, azo colors, and mineral dyes 
all make use of this magic. 

With a few grams of indigo and 
some sodium hyposulphite, you can 
demonstrate the production of what 
is undoubtedly the best inexpensive 
blue dye ever made. Sodium hypo- 
sulphite is known as sodium hydro- 
sulphite in the dyeing trade and 
should not be confused with sodium 
thiosulphate, the “hypo” used in 
photography. 

‘As purchased, indigo is a dark- 
blue powder or paste that is 
soluble in water. To make it soluble, it must 
be reduced (that is, de-oxidized) to a color- 
less compound. For your demonstration, mix 
2 grams of powdered indigo with 1 grams of 
sodium hydroxide dissolved in 5 ml. of water 
in a test tube. Then stir in an additional 20 
ml. of water and support the tube in a water 
bath heated to 50 deg. C. When the solu- 
tion is heated, stir it well and slowly add 1% 
grams of sodium hyposulphite. 

Let this mixture stand for about half an 
hour, keeping the temperature constant and 
stirring occasionally. At the end of that time, 
the blue indigo should have changed to a 
yellow or colorless “indigo white.” 

Indigo is called a vat dye because in days 
gone by the color was reduced and made 


soluble by a fermentation process in huge 
tanks or vats. Today hyposulphite takes the 
place of these ferments. You can prepare an 


experimental “vat” by adding a few grains of 
hyposulphite to 250 ml. of water in a beaker 
and heating the water to 50 deg. C. After 10 
minutes, add the contents of the test tube. 
The solution should now be pale yellow and 
clear. 

Now for your magic. Dip a white cotton 
cloth into your vat and let it remain for a 
minute. As long as it is submerged, the cloth 
stays white. But lift it out and in a minute it 
turns blue. Repeated dipping and exposure 
darken it. 

What happens is this: By reaction with the 
oxygen of the air, the de-oxidized colorless 
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indigo saturated through the cloth is 
changed back into indigo of the original 
color. Because indigo is insoluble, washing 
will carry away only the little that is at- 
tached loosely to the surface. The remainder 
is bound permanently to the fabric. 

Another important and extremely fast coal- 
tar dye is aniline black, developed directly 
in the cloth by the oxidation of aniline. This 
oily liquid yields dyes of every hue of the 
rainbow, but aniline itself is colorless. Be 
careful in handling aniline, for the fumes and 
the liquid are poisonous. If you spill any on 
your hands, rinse them with water im- 
mediately, 

Prepare some aniline hydrochloride by 
adding 8 ml. of concentrated 
hydrochloric acid to 2 ml. of ani- 
line in a small beaker. Dissolve 
the resulting crystals by adding 
10 ml. of water. To this solution 
add 3 grams of potassium chlo- 
rate, as an oxidizing agent, and 1 
gram of copper sulphate to serve 
as a catalyst. 

Soak a strip of white cotton 
cloth in this solution for several 
minutes. When you remove it, it 
still will be white. But blot off 
the excess solution and suspend 
the strip in a flask in which 


One dye will produce several colors 
if used with substane 

mordants. As a test, point o desig 
on a cloth with two mordants (1). 
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cloth in a colorless solution 
of oniline hydrochloride and copper 
sulphate (extreme left), put it in 
steam, and it is dyed aniline block. 


water is boiling, and the cloth will 
quickly change to black. The heat 
and moisture of the steam hasten 
the oxidation of the aniline. 

Several excellent mineral colors, 
considerably older than coal-tar 
dyes, also are made by precipi. 
tating an insoluble chemical di- 
rectly into a textile, Chrome yel- 
low, a brilliant color, is a good 
example. 

In one glass dissolve % gram 
of lead acetate in 25 ml. of water, 
and in another % gram of potas. 
sium bichromate in an equal 
amount of water. Dip a strip of 
cotton in the first solution, remove it, blot off 
the excess solution, and dip in the second. 
Yellow lead chromate is precipitated into 
the cloth. Repeat the process and the color 
becomes deeper. You can also produce the 
bright orange of basic lead chromate by 
passing the dyed cloth quickly through a 
boiling solution of calcium hydroxide. 

Another widely used mineral color is iron 
buff, the basis for some khaki dyes. This is 
really iron rust deliberately precipitated into 
a textile. You can produce the color by 
dipping a cloth successively into three color- 
less solutions. First pour 100 ml, of water 
into each of three glasses. In the first, dis- 
solve 2 grams of ferrous sulphate; in the 


These sour solutions, all of which 
core colorles, ill produce either 
iron buff or Prussian blue, two of 
the most important mineral dyes. 


second, 5 ml. of concentrated 
ammonium hydroxide; in the 
third, 10 ml. of 5-percent so- 
dium hypochlorite solution. 
Now dip your strip of 
cloth, blotting it between 
dips. The: ammonia will 
change the ferrous sulphate 
into green-gray ferrous hy- 
droxide. The hypochlorite in 
turn oxidizes this into brown 
ferric hydroxide, which, when 
dry, changes to the oxide. 
You can also change your 


Dip the dyed cloth into a 
solution of 1 gram of potussium or sodium 
ferrocyanide and 20 drops of hydrochloric 
acid dissolved in 100 ml. of water. This so- 
lution itself will be colorless, but when the 
buff-dyed cloth is taken out it will have 
changed to an attractive Prussian blue. 
Many dyes fail to attach themselves 
strongly to certain textiles, but they can be 
forced to do so by first treating the textiles 
with colorless insoluble compounds called 
mordants. These usually are metal hydrox- 
ides which cling to the textile fibers and 
either absorb or react chémically with the 
dye. When a chemical reaction takes place, 
the resulting color is called a “lake” and may 
be entirely different from that of the dye. 


Designs of different colors sometimes are 
produced with a single dye and different 
mordants, 

You can show this by painting part of a 
piece of cotton cloth with a solution of 
ferrous sulphate, such as that used in the 
iron buff experiment, and another part with 
a similar solution of potassium alum. Leave 
a third part of the cloth unpainted, 

Blot off the excess solution, dip for a 
minute in a solution of ammonium hydrox- 
ide, blot once more, and immerse for 10 
minutes in a 2-percent suspension of alizarin 
red dye in water. When the cloth has been 
removed and rinsed, you will find that the 
part mordanted with the alum will remain a 

bright orange-red, that the area 
mordanted with iron will be a 
dark red-brown, while the part 
which was not mordanted at all 
will remain practically colorless, 

Thus, it can be seen, from 
these few experiments, how far 
dye chemistry has progressed 
from the natural indigo and 
madder of the ancients. Modern 
chemistry is constantly robbing 
the rainbow of all of its colors to 
give us the varied hues in our 
textiles that most of us now ac 
cept just as a matter of course. 


Place the cloth in olizorin (2) for 
several minutes. Then remove it and 
two colors appeor 3). Mordants 
clio keep dyes "fost" in textiles. 
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Water Device Finds Level Line 


Watxscor and half-panel installations 
and other jobs sometimes require a level 
line regardless of floor or ceiling sag. One 
method that eliminates tedious use of a 
straightedge and carpenter's level utilizes the 
old principle that water seeks its own level. 

A 1-gal. tin can with a bit of copper tub- 
ing soldered near the bottom is the water 
container, Attach a rubber hose with an 
open glass tube in the other end. Partly fill 
the can and set it at the desired height; then 
mark the level at various points on the wall. 
A cork in the glass will help prevent spilling, 
but remove it each time before marking 
the wall—Joun S, Hupson. 


Shear Pins Stored in Motor 


Exrna shear pins for an outboard motor 
will always be at hand in an emergency if 
they are wrapped in a rag and kept in the 
hollow steering handle. Remove the rubber 
grip to insert them and replace it or, if there 
is no grip, use a cork or wood stopper to 
keep them in.—R. A. J. 


Pulling Out Stubborn Staples 


Bent at an angle 
and groundtoapoint, 
a length of scrap 
strap iron will give 
you a tool for pulling 
staples that defy 
other methods of re- 
moval. The point is 
driven under the sta- 
ple, which can then 
be pried out with 
ease—I. H. W. 
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Vise Made from Monkey Wrench 


Ins handle discarded, a monkey wrench 
can be welded to a bent steel plate to make 
a small bench vise. Bolted or screwed to 
the bench, the vise is useful for holding small 
jobs for filing and other operations, It is 
also handy in hard-soldering and brazirig, 
saving the regular vise from exposure to in- 
tense heat. Weld the fixed jaw and the end 
of the shank to the plate, as shown below. 
A removable lever in the screw aids tighten- 
ing—Routa J. Sarr. 


Alarm Clock Rings as Doorbell 


An oxp alarm clock can be substituted 
for a doorbell if its alarm spring is still good. 
Encase the works in a wood box, as shown 
below, and mount the box on the inside of 
the door with a string and wire attached so 
a pull on the string will release and ring the 
alarm. A spring also attached to the wire 
shuts off the alarm when the string is free, 
and a bead on the end of the string keeps 
it from slipping back through its hole in 
the door.—GuTHrie B, Stone. 


Tractor Drive on Spray Tower 


VenticaL extensions on the steering 
wheel, clutch, and throttle of his tractor 
enable Jack EJetcher, of Littlerock, Calif., to 
drive the machine himself while he is spray- 
ing pear trees from above. Usually spraying 
from a tower built over the spray rig carried 
by a tractor is the work of two men—one 
driving and one spraying. Since pear trees 
are sprayed six or seven times a year, 


Fletcher estimates a considerable saving in 
man-hours and money. 


Door Mat for Henhouse 


A Mar of doubled 4” wire mesh 
on a frame of two-by-fours keeps the 
henhouse clean for E. Lucille Thomp- 
son, of Burnaby, B,C. The chickens 
wipe their feet automatically before 
entering the door. 


ee 


(DOUBLE THICKNESS) 


SHAT = 


Lawn Mower Does Several Jobs 


Mowe and raking the lawn are both 
accomplished by the motorized machine 
shown above being piloted by its builder, 
James Badlat, of Des Moines, Iowa. In win- 
ter, when grass is no longer growing, a snow- 
plow (shown in raised position) can be low- 
ered to clear up to 5” of snow. A brush under 
the hood simultaneously sweeps the snow. 


Driverless Tractor Plows in Circle 


Eguirrep with an automatic guide, the self- 
driving tractor shown above will plow 25 acres in 
24 hours. Instead of a central tether, the guide is a 
tandem arrangement employing an old tractor- 
wheel guide and a disk coupled to the bar 3° ahead 
of the tractor wheels. The guide follows the furrow 
previously made. If it jumps out, power is cut off. 
= F. O. Masten, of Sudan, Texas, developed the guide. 
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Tractor Takes to the Woods 


Ruggedly built for work off the beaten path, this 
tractor hos on inverted front axle 

ground clearance and a high bump 
underbrush. A saw can be mounted on 


A GOVERNOR for this tractor was 
made from an Essex fan hub and spindle, 
The latter was drilled for a 3/16” push 
rod, and a spring was mounted in the 
hollow body to counteract the centrifugal 
weights. Adjustments are made by shift- 
ing the spring tension with the shutter 


control, by varying the weights, or by 
pivoting the levers in different holes. 
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Brcsuse I frequently drag boats to Ca- 
nadian fishing lakes far off the highway, 
this tractor has to get out of a lot of tough 
spots. I assembled it with such conditions 
in mind, and it hasn’t let me down. 

A truck frame and rear axle were used. 
After all except the four top leaves had been 
removed from the springs, the axle housing 
was drawn up solidly against the frame with 
U-bolts. This provides a permanent and ac- 
curate axle alignment and the springs take 
up part of the wheel thrust. The front axle, 
also from a truck, was inverted to increase 
ground clearance and was pivoted on a 
frame cross member so the tractor could 
operate on uneven ground. 

With an independent brake for each rear 


enease erring 
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BOUNDED OFF 

No Manpeneo 


Levens FILED. 
ROM Sy, PLATE 


DESIGNED FOR ROUGHING IT, THIS HOMEMADE MACHINE USES 
TWO TRANSMISSIONS TO BUCK NORTH-COUNTRY SNOW AND MUD 


ONE BRAKE LEVER FOR INSTRUMENT PANEL 
EACH REAR WHEEL UNDER SHIELD 


00x 20 TIRES 


wheel, I can get out of many a hole just by 
holding the spinning wheel and forcing the 
other to work, Two transmissions, mounted 
in tandem, give a wide range of speed and 
power, the rear one operating a winch 
mounted ut the back, A pulley on the winch 
can be used to drive a saw. 

Both rear tires are fitted with ground- 
gripping “boots” made of larger tires. A 
mixture of snow and water placed in these 
casings and allowed to freeze kept them 
rigid for sawing, The bead was cut at four 
places on one side, and eight side plates 
from old car springs then were bolted to the 
four sections as shown in the photo at the 
top left. Turnbuckles attached to the plates 
tighten the “boots."—G. Burton Brown. 


Guording the radiator is o h rille built 
os shown from sectors ef drop-conte 


WELD FIRST SECTOR ON 
PLATE CUT TOFIT FRAME 
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AIR BLOWERS CURE HAY QUICKLY 


Goroline-driven blower in housing ot left forces oir through hoy to speed drying. Higher yield results. 


Quick curing of hay with forced air 
promises to save the 25 percent of this 
crop that is sometimes lost with older drying 
methods, while yielding a product at least 
one grade higher. Progressive farmers using 
the new process find that not only is damage 
from rain or handling reduced, but also that 
quick-dried hay makes a top-quality feed. It 
requires the addition of little or no protein 
concentrate and results in more and richer 
milk with a greater vitamirt content. 

The systems devised by agricultural engi- 
neers at the University of Illinois and Vir- 
ginia Polytechnic Institute consist simply of 
gasoline or electric blowers forcing air 
through ducts over which the hay is piled. 


A torpaulin of glass fibers protects the hayrick 
ve, which rests on open framework (below) for 
forced-air curing. Note the simple construction. 


Best results have been obtained with ducts 
set in a barn floor, but single ducts have 
been placed under exterior hayricks, which 
were covered with tarpaulins made of glass 
fibers. These tarpaulins shed rain, but 
permit moisture to escape from the hay. 

In the usual barn-curing installation, the 
blower, located in the center of one end of 
the barn, forces air through a central main 
duct of sufficient size to carry at least 10 
cubic feet of air per minute for each square 
foot of mow area at a velocity no higher than 
25’ per second. Distribution of air through 
the hay is accomplished by smaller lateral 
ducts spaced 4’ or 5’ apart. Barn-drying will 
cure hay in one to three weeks. 


CROSS SECTION 
OF LATERAL 
OucT * 


Mirai space 
zd 


Duct system used to born- 
dey hoy is pictured above. 
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PRICES: $6.93 AND UP PER SET OF FOUR 


» added beauty and distinction 


ki for even the most distinguished cars! 


NOW AVAILABLE AT BETTER DEALERS EVERYWHERE # LYON, INCORPORATED, 13881 WEST CHICAGO BLVD., DITHOIT 27, MICHIGAN 


LET SAFETY SHARE THE RIDE— 
REPLACE WITH GUIDE 


Driving at night is safer and more fun bebind 
ide Sealed Beam units, Without strain or 

stretching 

sharply, far beyond your 

topping distance. In country or city, yo 

the best auto lighting that science has yet de 
Guide Sealed Beam units won't grow dim— 
won't burn out when the lens is cracked. Tell 
your service man you want Guide units, and 
fet this double protection—no dim-out, no 

black-out. It costs no more. 

DIM-OUT—Because Guide Sealed Beam units are 
sealed against dirt, dust and traffic film, they stay 
bright for the life of the unit—do not lose thelr 
efficiency. as earlier-type headlamps do. 

NO BLACK-OUT—Because there is a separate bulb 
within the sealed unit, your Guide Sealed Beam unit 
will not fail in case of a cracked lens—will light the 
way until the damaged unit can be replaced. 


GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


SAFE HEADLAMPS ARE “CORRECTLY AIMED” HEADLAMPS—HAVE YOURS CHECKED TODAY 


It gets the shots you'd expect to miss . . 
indoors with the light as is, outdoors when 
the light's “impossible.” You can use rela- 
tively high shutter speeds; you con set for 
extensive depth of field . .. and when under- 
exposure seems certain, you can save your 
picture by prolonged development. Sheets 
‘only — and in limited quantities . . . Eastman 
Kodak Company, Rochester 4, N. Y. 
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NEW FILING 
SPEED 


The increased use of light-but- 
strong manufacturing materials— 
such as aluminum, magnesium, 
plastics and the softer alloys— 
means correspondingly greater de- 
mands for “shearing” type files. 
These files reach their highest per- 
fection in the newly designed Nich 
olson Super-Shear (exclusive with 
Nicholson) and the improved Nich- 
olson Superior Curved Tooth. Both 
combine the qualities of fast cut- 
ting and smooth finishing. 
Nicholson Superior Curved Tooth (top 
and. middle} — Conventional. design 
with “extra-sharp. milled teeth and 
long-lasting quailty. "Rigid type (with 
tang), and Flexlble for use in epecial 
holder’ {eee action. view) ‘on conver 
and concave surfaces. Also made in 
Narrow. ie and Rigid Halt 
Round’ Shell shapes 

Nicholson Super-Shear (bottom) —Ita 
extremely sharp teeth are milled in a 
“ofr center” are that varies the angles 
and spacing of the teeth to provide 
both fast cutting and smooth finishing 


NICHOLSON FILE co. 


18 Acorn SL, Providence 1, R. 1 
(Un Conado, 


Port Hope, Ont.) 


NICHOLSON 
_BULES 0 erry mmron 
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For Dolling Up Your Tires 


Prastic disks of ethyl cellulose, a Her- 
cules Powder Co. product, can now be fitted 
to automobile tires to give the effect of 
white side-wall tires. Made by Lyon, Inc., 
Detroit, Mich., they are held in place by the 
hub caps, easy to put on, easy to clean, 
rugged, and chemical-resistant. 


Mower Eliminates Trimming 


Wri a rotary action similar to that of 
two electric fans face downward, this 30- 
inch power lawn mower cuts and trims in 
one operation. Horizontal blades whirling 
at high speed reach to the edge of posts, 
fences and other ob- 


structions, and at 
normal operating 
speed it cuts and 
trims about half an 


acre an hour. It is 
de by John A 
Roebling’s Sons Co,, 


Trenton, N. J. 


Tru. 


but oh so gentle 


When you install new piston rings, it will pay you to 
get Hastings rings. They stop oil-pumping, check 


cylinder wear, restore engine performance. Ask your 
motor specialist. 


HASTINGS MANUFACTURING COMPANY » HASTINGS, MICHIGAN 
Hostings Ltd, Toronto 


HASTINGS sreeu-venr 
PISTON RINGS 


TOUGH om onromrne GENTLE ox crumocn mates 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Portable Tester Checks Tensions Up To 
10,000 Ibs.— Right at the Workbench! 


Standing only 37” high, weighing but 137 Ibs., the Dillon 
Universal Tester checks wire, copper, aluminum, fabrics, 
eel, etc. for tensil compression and shear 
strengths. Available i s, with interchangeable 
dynamometers, the Universal will test from 0 to 10,000 Ibs. 
Special gripping jaws are made for every requirement. 


The Universal Tester may be either hand or motor oper- 
ated. No special training is needed to record accurate re- 
sults instantly on the dynamometer. It is compact, simple, 
inexpensive—designed for small shops and plants every- 
where. 


Tests prove that workers, too, undergo strain and nervous 
tension on the job. That's why many factories urge workers 
to chew gum. Workers can chew Wrigley’s Spearmint Gum 
right on the job—even when hands are busy. And the act of 
chewing helps relieve monotony—helps keep workers alert, 
thus aiding them to do a better job with greater ease and 
safety. 


You can get complete information from W.. C. Dillon & Company, Inc. 
5410 W. Harrison St., Chicago 44, Ulineis 


Interchangeable Dynamometer 
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Only Evinrude builds them! 
Four superb models — 
5.4 to 50 horsepower* 


Only one choice . . . it's an Evinrude “for — if you'd like to enj 
the last word in outboard performance. There's nothing like a “four” — 
for fast fishing craft, family boats and swiftest runabouts, Matchless 
smoothness . . . 4 thrilling flow of velvet power that rolls back 
the miles with effortless ease. Instant responsiveness—zooming pick-up 
and rugged stamina that means years of carefree service. 


Even for boats of modest size there are “fours” just right in power 
and weight, The Zephyr — “light as a twin and smooth as an 
eight” — develops 5.4 horsepower®, weighs only 46 pounds, 

‘The popular Lightfour, 9.7 horsepower®, 63 pounds, 

See your Evinrude dealer — look for his name under “Outboard 
Motors" in your classified telephone directory. 
Evinrude line of 8 models sent on request, Write for it today — address, 
EVINRUDE MOTORS — 5345 N, 27th St., Milwaukee 9, Wisconsin, 


In Canada: Exinrade Motors, Peterbore, Ontario. 
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RIDE A 
HARLEY-DAVIDSON 


The present tremendous demand for Harley- 
Davidsons confirms motorcycling as the 
‘world’s greatest sport!” And its popularity 
is hitting new peaks! Enthusiast 
cycling “fans” are buying Harley-Davids 
faster than wo can ship them to our deal 
We're doing our best to keep up with the 
demand. But we urge you to see your Harley- 
Davidson dealer EARLY, if you want the ad- 
venture—the fun and thrills—that come with 
owning a Harley-Davidson! Newest models 
pack so much power, speed and 
stamina they're well worth waiting 


WAR 


for until your dealer can de- 
liver YOUR Harley-Davidson! 


HARLEY- 
DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. 

Department PS, Milwoukee 1, Wisconsin 
Please send free copy of 24-page 
“Enthusiast” Magazine, filled with 
motorcycle action pictures and stories. 


Moisture-Proof Piano Action 


An action for spinet-type pianos that 
dampness does not affect has been made 
of plastics, magnesium, “manufactured 
leather,” and special adhesives by Permat 
Products, Inc., of Rockford, Ill. Since the 
action has no wood parts, it is also termite- 
proof and therefore well suited for export 
to tropical countries. 


New Mike Improves 


kup 


Tue New Car- 
dax crystal micro- 
phone, built by 
Electro-Voice, Inc., 
of South Bend, 
Ind., nearly doubles 
sound pickup in 
front, reduces back- 
ground noise. It 
allows users more 
freedom of move- 
ment, permits i 
creased loudspeak- 
er volume. 


Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 


Sillment sealed. Sillimanite insulator. Alloy needley 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY © TOLEDO 1, OHIO 


uses 


CHAMPION 


The Dependable Spark Plug 


When TWA, “Trans World Airline,” selects spark Jest tae ergy Raby 
plugs, you can be certain that it is exercising 
expert judgment backed by experience. This out- 
standing air line uses dependable Champion 
Spark Plugs for the great majority of its domestic 
and international planes, including the famous 
TWA Constellations. Here again is conclusive proof 
that Champions are the choice of experts and Pog et? DEMAND CHAMPIONS 
make every engine—on land, water, or in the air “OW THe Exe" 

—a better performing, more dependable engine. 

Champion Spark Plug Company, Toledo 1, Ohio. 


$906 27 


excwusive 


Baines waNo. 
ctosem ro THe 
wonn-—renreer 

FOR Fine DETAILS 


ya 


$31.75 valueif bought 
‘Separately 


MAKE IT BETTER 


WITH THE NEW 
CASCO ELECTRI-CRAFT 
TOOL KIT 


‘A whole shopful of tools, complete with 
35 accessories—for Hobbyists — 
Craftsmen—Mechanics. 


Casco leads again with the new 1946 
Electri-Craft Hand Power Tool Kit 
to increase your skill, and widen the 
scope of work you can do in home or 
shop. It’s dynamically balanced, 
sturdy, safe. Precision-engineered to 
run in excess of 20,000 RPM on AC or 
DC, Tools won't wobble. Fs 
air-vented and positively 
Vibrationless on ball bearin 
anteed. In one economical buy you get 
‘a complete portable power workshop: 
Hand Tool and 35 accessories in dual~ 
use, fitted steel chest. The greatest 
value ever offered in this field. 


Available soon in limited quantities. 
Watch for it at leading appliance, hob- 
by, department, electrical, jewelry and 
hardware stores. 


DRILLING 


CARVING 


= “CASCO 


FoR NEW AND UNUSUAL 
CONTRIBUTIONS TO BETTER LIVING 
CASCO PRODUCTS CORP., BRIDGEPORT 2, CONN. 
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Featherweight Hand Truck 


Even a child can lift this regular-duty 
hand truck of cast magnesium alloy, made 
by Magnelux Mfg. Co., of Los Angeles. It 
weighs just over 26 pounds, has doubly re- 
inforced stress points, and there are no 
sharp edges in its improved design. 


Reduces Pump-Packing Time 


Pacxine for pumps can be installed or 
removed in a few minutes when a new 
Super-lock “gland” packing, maufactured by 
Supreme Oil Tool, Inc., of Lynwood, Calif., 
is tised. It is made of synthetic ‘rubber 
specially compounded to resist oil, heat, 
and wear, and designed to give a perfect 
seal. There are sizes for all makes and 

| models of pumps. 


‘ARFAK is scientifically designed to give your 
car that "cushiony” feeling . . . not for a few 
hundred miles, but for a thousand and more, 

‘And remember that comfortable feeling is posi- 
tive assurance that Marfak — Texaco's superior 
chassis lubricant — is on the job protecting the 
life of your bearings. 

The special adhesive and cohesive qualities of 
Marfak resist wash-out, jar-out and squeeze-out. 
‘Marfak clings to bearing surfaces and seals out 

and grime. That’s why Marfak means longer 
riding comfort and reduced bearing wear. 

So, see your Texaco Man today, and say: 
“Marfak, please.” 


With ordinary grease... 
Taking the road 


Merfak say1 0m the job 
ibocks again after # few 
branded milese 


bundreds of miles longer 
— "means more velvet 
smooth riding. 


Youre welcome at 


i 
(rou 

SASOUNE THE 
FIRE-CHIEF «SKY CHIEF HAVOLINE ano TEXACO—-MARFAK TEXAS 
GASOLINE __ GASOLINE ‘MOTOR OILS LUBRICATION COMPANY 


‘Tune in the TEXACG STAR THEATRE starring JAMES MELTON Sunday eights. See newspapers for time and station. 
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ONLY 10¢ 


Special offer by 
makers of GREENLEE tools 


“Have never 
much valuable info! 
All you do is just set dial and... 
Convert linear to boord feet 
De lope per foot in degrees 
Compore hardness, weights, shrinkage, warp- 
ing, ease of working of 
> Find bit sizes for head, body of 
stondard screws 
P Determine nail specifications 
> Get helpful tool sharpening tips 
Heavy vornished cardboard, soil-proof, 6 inches 
in diameter, fits tool kit. Greenlee Tool Compony, 
Rockford, Illinois. 


vvyv 


_ LETT, 
GREENLEE 
yy 


Send for yours nowt 
GREENLEE TOOL COMPANY, 2128 COLUMBIA AVENUE 
pockroro's iLuiNots 


1D Enclosed is 106. Send your “Handy Calculetor”* 
bby retuen mail. 
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Casting Rod Has Inside Line 


A rusuLan casting rod known as the 
Guide-Free is made of beryllium copper, 
the wartime “nonfatigue” metal. An offset 
at the handle accommodates the reel, which 
is quickly fastened by a trigger-action cam 
lock, eliminating need for screwdriver. 


Wheeling the Family Outboard 


Instean of lugging an outboard motor, 
you can now wheel it on the Moto-Roll, a 
14-pound tubular steel vehicle with two 
rubber-tired wheels and a folding handle. 
Carrying it in an upright position prevents 
water from getting into the cylinders. 


with the swarPesT 
edges ever honed! 


HARP because you get the 
SFiraves any man ever had! 


You feel g 4ARP because Gillette Blue 


Blades give you the quickest,most refreshing 
shaves of your life! 4, 


'e SHARP when you buy Gillette 
es with the sHARPEST edges ever 
3 2+ poned, because you get more shaves per blade 


GILLETTE'S CAVALCADE st SPORTS presents 


the major boxing event of the week every Friday night over 
in Broa m) Stations coast to coast 

25¢ American Broadcasting Company stati 
Gillette Safety Razor Company, Boston 6, Mass. 
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Pliers for 
Every Need 


ASK YOUR DEALER 


UTICA DROP FORGE & TOOL 
CORPORATION 
UTICA 4, NEW YORK 


STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES $5.50 to 8.00 
V-8 DUALS 17.50 to 20.00 


gg “sinters waits 
SANDEE MUFFLER CO. 


7523 5. WESTERN AVE, LOS ANGELES 44, CAl 


BRONZE FOUNDRY 


Hable. Jn lmited, “quantity 
Srdere Aled 
TORS. 


Anybody can be a candid camera 
expert almost overnight with the new 


: Hig ete ai 
MERCURY IL 6a. sincesuy a eee fos nay and a ft 


ESPECIALLY 
DESIGNED 
FOR COLOR 
MERCURY II will take fl 
the blush out of your 
family album 
anyone can take 
striking portraits or 
‘ond action 

. Its amazing 
simplicity and foolproof features make this pre- 
cision instrument perfect for both camera rookie and 
camera star. Check Meroury II before choosing a 
new camera. 


Box 6022, Dept $6 


PLEXIGLAS TY 


Vhversar [amera 


EXTERIORS with 
FLOOR PLANS 
s Low Cost Cabins, Modern Homes 
mr * Fre Fabricated a Houses, 
$e Belo ie: srelture, Row Boats, 
and ‘Docks 
Ie ERtemrone Send $2.00 
WOODBECK PUBLISHING COMPA’ 
214 Winchester Place, Grand Rapids, Michig 


[orrararian 


NEW YORK + CHICAGO - HOLLYWOOD 
Manufacturers of Mercury, Cinémaster, Corsair Cameres 
and Photographic Equipment 
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AND TRAVEL IN COMFORT WITH 


KARI-TOP auto LUGGAGE CARRIER 


1 you've been waiting 


W's herel—The luggage « 
for! Ideal for every Hunting, 
‘Adds EXTRA, FULLY ENCLOS! 
PROOF space to corry all the things yo 
on a trip. ON IN A MINUTE * NO SUCTI 
WON'T MAR FINISH * FITS ANY COACH OR SEDAN * 
CAN'T SHIFT * HOLDS UP TO 10 SUITCASES. 


R COVERED CHANNEL LOAD CAN'T SHIFT. Stans, 
S grip moulding firmly fastened te bottom of bay 
fond vecvrely without marring hold It firmly fo. cor 


KARI-TOP. Srrincrteco, ono 


There's power under that hood. But 
as long as you want to go slow, you 


¢ result of Joh 
n_and Johns 
precision. A rotary valve cuts in 
matically at low throttle and you purt 
along as sweetly as at full speed, 

Dual Carl Reverse with 
360° Steering and Perfected Alter- 
nate Firing (for liquid power flow) are 
the “big three” of outboard motorin 
You get them all in a" 

And just as important as any fea- 
ture is Johnson SERVICE. With 
Johnson's experienced, nation-wide 
ervice organization, you know 
can always keep your "Sea- 
in tip-top condition, 


JOHNSON MOTORS, 500 Pershing Rd., 
Waukegan, llinois 


ne 
4 — > JOHNSON 
Medio Aheraute Fitng Twin 24 the .  SEA-HORSES 
for DEPENDability 


Large Alternate Firing Twia 70%; Ibe. 


GREAT 


Soper Alternate Firing Twin 9244 Ibe. 
Heavy Duty Opposed Twin 115% Iba. 
Allratings are 0.8. C Certiied brake horsepower at <000r.p-m. 


MODELS 


maine of 


Johnson Makes "SEA-HORSE” Motors Only—No Others Esmreen Bente gett’ 


a your Classlved puode 


Choose them from the 
300 made right in the 
GET A GOOD START 

GET THE 


Handee plant 


amazed 
you ean 
Compliant 


yo, 
TH goURSE z 
‘€ ‘LF OR A FRIEND > 
SIFT OF A LIFETIMES 


or craftsman 
Magically, your offhand 
carving, routing, shaping will be 
exact as to depth of cut. ac 
curacy of line. Set of 6 attach- 
ments with Instructions, 

paid 


perfect work. 


‘ORDER NOW. SATISFACTION GUARANTEED! | 


FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
{1101 W. Monroe St. Dept. PO. Chicage 7, 


Send [Handee Kit CHandee Tool CPrecision Attach- 
ments (C.O.D. (Remittance enclosed [Send Manual 
Name... 
Address. . 
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Destroys and Prevents Mildew 


A xew fungicide that kills mildew and 
prevents it from forming has been developed 
hy the Interchemical Corp., of New York 
City. Mil-Du-Rid is colorless and highly 
concentrated. Diluted with water it may be 
sprayed or applied with cloth. 


Portable Broiler and Spit 


A pontaste charcoal broiler that pro- 
vides the additional advantage of an ad- 
justable barbecue spit, and has combination 
shelves that double as slicing board and 
serving tray, is being marketed by HMP 
Products Co., of Chicago. The unit is about 
half the size of a card table and is only 
four inches thick when folded. 


Delco is America’s foremost original- 
equipment battery — used to equip 
more new cars sold since 1935 
than any other make of battery, 


PILCO-REMY...WMEREVER WHEELS TURN ON PROPELitES SPiN 


$986 225 


THE SAWS YOU NEED 


MODEL 95-12" floor tyoe 
tilting orbor saw. 


MODEL 40-7" bench type 
tilting table sow. Threw exten 


WATERBURY 14 C, CONNECTICUT 


ivs GOOD NEWS 


WHEN YOU GET A 


AUTOMATIC RETOOTHER "°S.ws"? 


Makes New Profits 


teeth in 50 sec 


4 to 16 potnta. 
teeth fall off as 
chips, Simple to 
operate. A perfect 
P vb. 


BURR MFG. CO. trvcngetes se, con 


BUILD YOUR OWN 
POWER LAWN MOWER 


WRITE 
For 


Trade Mark Reg. U.S. Pot. OF. FREE WHY BREAK YOUR BACK 
. MOWING FIELD OR LAWN?| 

Literature 
Now anyone rt 


THE RITE.WAY 
MOWER ATTACHME! 


DE LUXE KIT 
‘COMPLETE 


‘hls new liauid ul 

ditt ol other was 

YI. Start this fascinating hobby 
‘that can lead to beginning of 


you purchase the Vibro-Tool alone, f 
Gt and sharpening stone with 22 acces 
‘wood 


176N.Wabash Avenue Chicago 
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“wore A SIX 


TWO BATHS - GARAGE || 
INSULATED FIRE RESISTANT 
START BUILDING IMMEDIATELY! 


‘This may anewer your own pertooal housing 
Fe et Ret deed ll 
RPACTIONT He revs i simple. ea || 
tovead language, PROVEN. comivuction || 
Pell —aniges, money-saving mata 
EVERYTHING completely exphined and |) 
iiurated, 10 folded 12" x 18" deawin 
Plame 


sowing dt comet 
ings esting, lightin 
MONEY BACK GUARANTEE. 
Send check or money order. Your 
copy, tuihed posed. 
10 COMPLETE DRAWINGS 
38 PAGES WLUSTRATED 


9i¥85 THong 


TON Grip 


- Made of fine alloy steel. 
Electroplated. Two sizes. 7 and 10. 
Sold thru Tool Jobbers and Dealers 
Invented, Developed ond Made Werld Fomous by 
PETERSEN MFG. CO., DEPT. S-86, DeWitt, Nebr. 


OLD CARS GET NEW PEP 
WITH BURD “GRAF-FLOX” PISTON RINGS 
* You'll be amazed by the quick acceleration and new 
car power of your engine after a re-ring job with Burd 
“Graf-Flox” Piston Rings. You'll get new pleasure out 
of drivin 


fuel and oil savings. What First 
of all, Burd Piston Rings are made of electric furnace 
iron, which produces castings of uniform strength and 
tension, Second. each ring is precision-ground and 

ied, Third, Burd’s exclusive “Graf-Flox” process 


or seizing. 
our serviceman install a set of Burd * 
Piston Rings without delay, Send the coupon 
today for the two FREE booklets described below. 


BURD PISTON RING CO., DEPT. PS, Rockford, 


Fd like a, FREE coy “Handy 
Handbook” which tells how to keep my 

‘ingood working order. , Also send a 
io "Record Book. 


of your 
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BOYS! MEN! 


now you can 


MOLD PLASTICS 
AT HOME! 


Get in on the newest hobby craze! Make 

beautiful buttons, pins, ornaments, etc. of 

colorful plastics. Fascinating! Modern! And 
so EASY with 


GG 


PLASTIC MOLDING SETS 


Designed by expert Plastic Chemists and Engi- 
neers. Contain everything the home craftsman 
needs to start this absorbing pastime—assorted 
plastics in various colors, a practical, easy-to-use 
Press, assortment of die-cast aluminum molds, 
fuel tabs, finishing materials, complete instruc- 
tions—all packed in a sturdy metal box. 


The Number 1 Outfit costs only...-.+-++-+ $2.60 
Number 2 Outfit (illustrated) — more different 
ies in larger quantity, 

: $4.85 


If your dealer cannot supply you, use coupon 
and send money order or check direct. 
(DEALERS: Write for particulors) 
CANNON & COMPANY 
218 Elliott Street, N. W., Atlanta, Ga. 
0S ee eee eee 
CANNON & COMPANY, 
218 Elliott Street, N. W., Atlanta, Ga. 
Please send me, postpaid, Cannon Craft Plastic Molding 
- Remittance of $......is enclosed. 
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Electronic Aid for Doctors 


Tus is a stethetron, a new electronically 
operated instrument that enables a physi- 
cian to make accurate comparisons of vary- 
ing pitches and frequencies of body sounds 
in diagnosing heart and lung conditions. 
It is made of beetle plastic by Maico Co., 
neapolis, Minn. 


New Watch for Star Gazers 


Fearurinc an eight-day movement with 
a 24-hour dial and a sweep-second hand, 
the popular-priced Waltham Sidereal Time 
Watch is a boon to students of astronomy. 
When used with proper astronomical charts, 
the watch tells at what instant fixed stars 
are crossing the meridian, since each star 
passes that invisible line exactly according 
to sidereal time. Astronomical observations 
must be based on sidereal time because of 
its uniformity. There is no other way to 
identify or positively locate the stars under 
observation. 


WLY SOF 


for a whole year’s supply 
of exciting woodworking 
plans and projects 


. «+ brought to you in 
the popular, plan-packed 


hobbyists’ magazine — mM | 
A | 


mation that’s a big help in produc: 
ing beautiful objects your friends ad- 
mire. . . in performing operat 

more easily, more quickly, more safely. 


Not one — not two — but six Get Your Subscription Int 

big issues of The Deltagram! New subscriptions start with the 
Enough plans, projects, designs, September-October issue, To be sure 
news fora whole yeur of fun, YO don't miss a single issue, sube 


Scribe to The Deleageam right now. 
building furniture, toys, novel- “p25. shortages limit the number 
ties, lamps, etc. All this for 50¢! of subscriptions we can accept. $0 
to avoid disappointment, fill out the 
Baty fo Gederstond coupon below and mail soday with 
The Deltagram leaves nothing t 50 cents ia coin, postal note, of 
guesswork. Step-by-step instructions money order. 
are clear and complete. Even. a be 
kianer can follow them without 
waste of time and costly materials. 


You get useful, shop-tested infor 


‘THE DELTA MANUFACTURING CO. 
6831 E. Vienna Ave., Milwaukee 1, Wis. 
Enclosed is 50¢ in payment for a whole 
year’s subscription to The Deltagram. 


Subsidiory of Seer 
Jsckwell Manvtocturing Co. 
Trade Mark Ree. U. 8, Pat. On. 
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MEN YOU'LL WANT 
ONE OF THESE 
PERSONALIZED 


SIGNET RINGS 


5 ibs. HANDY 4 ASSORTMENT $198 


SCREWS © NUTS BOLTS © WASHERS 
RIVETS © SPRINGS © BRACKETS @ MISC, 


5 full poun 
‘of fastening 
1° use 


SF 
ay 


————— 
The finest Men's gift item in years, 
Any initials made to your order Both ring 


and initials made of extra heavy solid 
sterling silver. Highly polished to look 
like white gold. Initials are heavy sterling 
silver raised block letters—(not just cheap 
engraving) set with small CZECHO-BRITE Kills the fleos 
imported replica diamond Quickty! 


BUILT TO LAST 100 YEARS 4 Keeps others off 
for doys! 
Still 25¢ ond Soc MAY 
4 


NO C.0.0'S. We poy 
ell mailing charges 
ond federal toxes. 


KA IN Importe Mp. Co. 
Dept.8 M—355 S. Broadway 
Los Angeles 13, Calif 


GUARANTEE—Wear this ring for 5 
days. If not completely satished, return 


and money will be refunded. ae MOTORS 
ar BENJAMIN «:n @ees ae 


RIFLES PISTOLS 
nn ameriss  sounnn an vsvow: START HOME MAIL ORDER BUSINESS 


Send for our FREE FOLDER and Complete 
Both Callbre Benjamin H-C Pellets are 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 


make four Fa ENCH ES 


“. YfORK 
BENCH LEGS 


An are welded rigid assem- 
bly steel bench legs provid- 
ing support for storege 
platforms, wood tables and 
steel benches. 
WHOLESALE HARDWARE 

CO., Inc. 
761 Tenth Ave... New York 19, N. ¥. 


nu, ours PER MINUTE 
ag Ottawa fastest cutting. Cuts 


itive safety clutch cont 
OTTAWA MFG. CO. D801 Forest Ave. Ottawa, 


The parlect line diet. Maal fingers 


Gem Culling, 


‘A fascinating, profitable 
business or hobby 


New—for homes! A sure cure for condensation drip 

from cold water pipes. Pliable. cork-filled NoDrip 

Tape eliminates wet floors, makes idle space usable! 
fasy to Wrap on—No tools, no experience 

s joints as well as straight pipes. 

ware, department stores and lumberyards. 


Roll, enough for $425 
ws es 


7 feet of 4” pipe, 
isher wert of Rockies & Conde 
Write ‘for NoDrip Tape circular 
J. W. MORTELL CO. ,33s.2057 i. 


Anco RAIN-MASTER 
“Dead - Locher" 


WINDSHIELD WIPER 
ARMS ond BLADES 


BLADE SNAPS ON==: 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


(rach igrention=ty ancO—At) 
for military aireraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can, Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
you remind bim.GetRAIN-MASTERS 
...patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
Arms ond Blades next time you buy gas. 


THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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BETTER GAS 
GREATER MILEAGE 
NORMAL SPEEDS 


Often the types of spark plugs that gave best 
results with low octane gas, low speed driving, 
and limited mileage, won't do today. They 
should be changed to the factory-recommended 
types—or to “cooler” types if preignition or 
rapid electrode wear are being experienced. 


WHY YOU MAY NEED 
NEW SPARK PLUGS 


Your AC dealer has the improved AC Spark Plugs, 
of correct Heat Range for your engine, built to 
meet today’s driving conditions—built for q 
starting, longer life, less fouling. They may save 
you up to 1 gallon of gas in 10. 


More than 2 out of every 4 new cars and trucks 
built since 1932 were factory-equipped with AC's 
—because AC's give utmost reliability in perform- 
ance. Try the new, improved AC's in your car. 


AC Spark Plug Division * General Motors Corp. 


UTMOST RELIABILITY 
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Hammer 


AN UNBREAKABLE hammer with a double 
head of hard plastic that will not mar flat 
surfaces of metal has been produced by the 
Schmidgall Mfg. Peoria, Ill, Called the 
Kant-Mar, it is designed for use in machine 
shops and industrial and service organiza- 
tions where mars, dents and blemishes on 
dies and fixtures must be avoided, The 
hammer head is lightweight, fireproof, acid- 
proof, nonconducting; its handle is hickory. 


Material Racks on Elevators 


Orenators who reach to the left, pick out 
an object, process it, and deliver it to the 
right will welcome this Automatic Material 
Rack. A spring mechanism maintains the 
two racks at convenient working level. As 
left trays are emptied they rise; as finished 
parts are placed at right, those trays auto- 
matically depress. The units are manufac- 
tured by the Lowerator Division of American 
Machine & Foundry Co., New York. 


WELD IT YOURSELF! 
SAVE TIME—SAVE MONEY 


with the Portable 


$340 


Do your own welding, 
brazing and soldering! 
Any metal—iron, steel, 
bronze, brass, aluminum, 
etc. Just plug the Magi 
Wand Welder in on th: 
nearest 110-V, 60-cycle AC line 
inds of metal re- 
1 welding, metallic are 
ring, all with this ene handy 
vy-duty transformer built into @ strong, 
of carrying case. Supply of rods, fluxes, 
5, helmet, instruction manual included. 


| 


‘ete, Handy 
Write now for your tree 
JOHN H GRAHAM & CO., INC., 
jeneral 6 
Duane 


VISE BRAKE MFG. CO., Dept. P.S. 
| _1318 So. 30th Ave., Omaha 5. Nebr 


m1 
Su and Peppy Pal 
DU: AY GARDEN TRACTORS 


$09, 9,258;, Ceculars on reauest.. Bullding 
‘Tractors sold tn our’ 42 ears in business 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


Using old auto parts, powered by 2 HP. 
or larger alr-cooled engine: or walking 
type Garden ‘Tractor to 3 HP. oF 
convert truck or auto into Farm ‘Trae 
for, “Bach with steel or rubber tires 


will plow. “cultivate. “Plans for 
Dullaing, in few hours, any one of 
above, postpaid for $1-00 tetate 


hich’ wanted) or all & for $2.00, 

Money ‘Back Guarantee! 

‘SHAW MFG. CO., 5708 FRONT ST. 
Galesburg. Kansas 


668Ps Nort th Sin, Columbus, Onle 


RIGHT NOW is 
the right time 


| 
| 


That dripping pipe . . . that crack in the 
furnace . . . those loose door hinges . . . casters 
and handles that fall out . . . all those little 
repair jobs—get after them NOW with 
Smooth-On No. 1 Iron Repair Cement, famou 
since 1895 for stopping leaks, g crack 
tightening loose parts. 


No heat required—applied like putty. 
Smooth-On repairs are inexpensive, too—cost 
vastly less than a repair man’s bill . . . and are 


lasting. Get Smooth-On No. 1 in 1%-oz 
or larger size at your neighborhood hardware 
store. If they haven't it, write us. 


FREE 


Clear, simple, practical directions. 170 
diagrams. Pocket size. Dozens of short-cut 
repairs. Just send the coupon. 


Get This 40-Page 
Repair Handbook 


== ===Sign and Mail Nows===== 


‘Smooth-On Mfg. Co., Dept. 58, 
570Communipaw Ave., Jersey City 4,N.J. 


eee Sen 
jane 

— 

sees : 
Do it with SMOOTH'ON 
The Iron Repair Cement of 1000 Uses 
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GREAT 
WAR PICTURES 


SEE the Martoee attacking Iwo Jima —the 
mighty Missouri firing a salvo! These exciting 
pictures are only part of this thrilling war 
picture booklet. Ask your local GRAFLEX 
Dealer for a FREE copy, or send 10¢, to 
cover handling, to Room’ 82, GRAFLEX, 
Inc,, Rochester 8, N. Y. 


GRAFLEX INC. 


IATERPROOF 
SHOCKPROOF 


io. WG197 

17 jewels, stainless steel back 

No. WG 188 

17 iewels, oll staintess steel case. 

No.WG 328 SELF-WINDING 

17 jewels, all sinless steal c 

ORDER BY MAIL: Send chock, maney order, or pay 

postman C.0.0. Prices incl. Fed, Tax8 Postoge. Gift Box 

wi watcher for men end women. 
let WO" 

NEW BELL DEPT.: Exoert Watch REPAIRS. All maken 

Prompt, Eficient Servi 


BELL WATCH COMPANY 
Time and Life Bldg., Rockefeller Center, New York 20, X. ¥. 
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PS 
esT- 
| SEAS a ocate Blown Fuses 
| Remove Fuses SAFELY 


Order one TODAY | 


thout Leads, $1.50 additional 
stan use # Co. 168 Contre St., New Ye 


° 


Loads 
13, N.Y. 


BUILD YOUR OWN FAN 
SSD with that old motor 


LOPPENBORE ALUNIMOM FOUNORY, Dep... 4, Davenport ova 


| 500,000!!1! 


“LENSES” 


Send 3 cont stamp for “BARGAIN” list. 
| A. JAEGERS 


BOX 848 $0. OZONE PARK 20, N.Y. 


RADIO POWER LINE FILTER “$1.00 


s power line nolsex due to lec~ PeST PAD 
lighs elleks. ote. i resi into elec- 
Laboratories, 20- jagenen 


ww powerful weld 


for samples or tial order bax of 80 at 
$4.35 leon 10% 
Cotgag of Stal. Gri Supt 
“opts roe o PogaestY 


INDUSTRIAL GLOVES COMPANY 


READY Now! 
AMATEUR 


Sensation 
of the Year! 


WRL Globe 
Trotter 


Complete ineluding all chassis panel, stream 


fined eabinets ess tube, ell, and meer Z 
Cat Nov 70200 $59.95 
aL, Rec 70-312 Kit sme a above wired by ou euler $75.00 
Ai necuary aeceneter sos as ee 
renin the latest most tang” tana vate. oa 
et toy. ‘Capote of 40 Wats npaon C-N, and 25" 
cit, neurites iter Oxlatr ing 7 
a0, and 80. meter: wo Bs 
jets. 
. 
tnd Y 


FREE! 


OUR LATEST FLYER WR) 
OF RADIO PARTS waned 
tant, Tadlo Referee san earn 


Map 34x4% M1... 15e EUFON WS 


Formerly Wholesale Radia Laboratories Calculator 


‘Address DEPT, PS-8, COUNCIL BLUFFS, IOWA give more 
F i 
ft 


os 
ire Pattern 
Pas de 385, 


From HAWAII 


—YouvLe Love imi 


HOLD-E-ZEE 

Yluiomatic Chip 
SCREWDRIVERS 
iiyrwih throm ‘These results of vital service tests* prove 


that Bright Star batteries give you more 
bright light longer than the two other 


leading brands tested. Ins 
's Bright Star by test! 


“Chart based om laboratory tests conducted 
ander government standards, 


‘on the best 


auaity apAsSce | CONFERENCE BNCAOMILE BRIGHT STAR BATTERY COMPANY, CLIFTON, NEW JERSEY 
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7< MARKS THE 
H SPOT wuere tHe 


% THIEF WAS TRAPPED 
x : 


$0, » smear of dirty oil on 
an AC Oil Test Pad—oil from a car whose 
owner didn’t know he needed an oil filter. The 
evidence shows clearly on the white pad. 

You can get this oil test FREE—and in a jiffy 
—at any official AC Oil Filter Service Station, 
‘The attendant simply wipes the dipstick on the 
Pad, instead of a rag, and you can see for 
yourself whether your oil is safe to use. 

Dirty oil is a power thief. It clogs piston rings 
and slots—makes valves stick—hastens engine 
wear—wastes fuel and oil—steals more and 
more power as the days go by. 

Every engine needs an oil filter. The AC oil 
test will show you why. And the AC Oil Filter 
Service Station will show you why the AC Oil 
Filter gives you tops in protection—and why 
the AC Replacement Element is the one you 
should use in your present filter. AC makes 
quality replacement elements for nearly all filters. 
So see your AC Official Oil Filter Service Sta- 
tion today and teap the thief that’s stealing your 
power, Look for the sign shown below. 


AC SPARK PLUG DIVISION—GEWERAL MOTORS C 
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Radium “Looks” Through 


MAINTENANCE of equipment in safe con- 
dition, particularly in the petroleum indi 
try, has been simplified by a radium instru- 
ment called the Penetron. The Texas Co. 
developed it to save the trouble of drilling 
holes at suspected points in oil-refinery 
equipment and testing wall thicknesses with 
calipers. 
iow, instead, the Pi 
using one milligram of radium, dire« 
ma rays through the area being m 
Reflected rays are picked up by a de 
producing minute current dischar 
are amplified and measured by refere 
calibration curve 

The Penetron also can determine the level 
and density of a liquid inside a vessel and 
locate the dividing point between two non- 
mixing liquids. It weighs only 40 pounds. 


Ripening Unpollinated Dates 


Unrottixaten dates, heretofore a loss to 
U.S. growers, are now ripened in two to four 
days if treated with heated air saturated 
with moisture at from 120 to 135 degrees F. 


ONLY ONE WAY ro Couwstly Trion A STUD OR BOLT 
De 


LZ 


Dna - ow 
TORQOMETERS 


insure accuracy — tel 
tension as bolt \\.j 
is tightene - 


Wire specications call for accurate, uniform 
stud or bolt tension, Torgometers should always be 
used. “Guesswork” tightening is an open invitation 
to all the troubles that follow mechanical distortion 
«+ + wasted power, dangerous wear, breakage of 
parts. Even highly skilled mechanics cannot be ex- 
pected to approximate specified pressures. 


With Snap-on Torqometers any worker can tighten 
bolts to the exact foot-pound of tension every time... 
and on delicate mechanisms, to the exact inch pound, 


He sees the applied torque as the bolt is tightened 


easily as reading a watch, 


Throughout industry, Snap-on Torqometers are be- 
ing adopted as standard wrench equipment for pre- 
cision assembly and maintenance operations. Avail- 
able in a complete range of sizes from zero to 30 in, 
Ibs., up to 2,000 ft. Ibs. Torgometers are part of 
the complete line of more than 3,000 Snap-on tools, 
available everywhere through Snap-ons nation-wide 
direct-to-user tool service. 


SNAP-ON TOOLS CORPORATION 
8060-H 28th AVENUE KENOSHA, WISCONSIN 


$986 237 


BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


Write for literature on this 
versatile, low-cost, 
sturdy line. 
BOICE-CRANE COMPANY 
944 Central Ave., Toledo 6, Ohio 


FOR MEN WHO REALLY KNOW PIPES 


r 


Complete iltustrated. fabric 


LUCITE | 


WORLD’S LOWEST PRICED 


EST Po 


IDEAL “FoR BUSINESS C aR ‘PERSONAL USE 
¥ 


Fits vest pocket or purse. Guaranteed 
accurate, Operated as easily, and as 
Fellable, as 


¥ 
send $3.00.) AGENTS WANTE! 


“CALCULATOR MACHINE CO., (Mfrs.) 
Dept.469,P,0.80X 248,CLENVIEW, ILLINOIS 


TESTER $1095 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


Pat. Pend. 


FREE sithuso totic t,o 1 Course 


TieduiCe opsitonce vesciring,” WRITE FOR CIRCULAR, 
HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Cali 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 


FLASHLIGHT 
wathing else like ct/ 
HEAD TU 


LIGHT, 
ANY ANGLE 


Greatest advance in 
flashlight design in a 
generation. Turn pow- 
ertul pre-focused beam 
where you want it... 
stand it up, .. clip it 
on... both hands are 
free. A handsome, du- 
rable, all-pur- 
pose flashlight 
for everyone. 


MORE PROFITS with this 
NEW LINCOLN WELDER 


Exclusive “Arc Booster” of the new low-priced 
“Pleet-Arc Jr.” A.C, welder provides the easiest strik 


‘and farms 


fand structural members. In 


creases your opportunities for 
Prohts in repair and construc 
tion work. 


Continuous Current Control 


plux shifting and ap 
changing. Maximum 

current of 37 amps. meets 
power company and REA re- 


/ quirements. Write for free Ask your dealer, 
& Bul. 365 today 

THE LINCOLN ELECTRIC COMPANY “TIE TE $9 1655 
Largest! Manufacturer of Are Welding Equi YY pat 


HUNTER’S 
COMPASS 


} Hunting Case, 
Watch Type, Al i $2 ae 
Metal, Je 


Engineers All Metal Army 
Type Hand-Sighting Fl is s 
ashlights & Ba 
LEVELS gee) gets Reseries 
$1.50 TUSALITE. Red-fecd Selec Meh ‘ 
PUBLIC SPORT SHOPS ee 


13 5, 16th 5t,, Phila. 2, Pa. Ne cop's 


Potented 


No. 75 Heavy 
Duty Dated 


4 Longines 


wrire ror your FREE copy oF THe NEw 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
Arbor Presses. 32 


ype, 


ros 


—s" 


Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


LOCIFER 


Electric Heat Treating 
Furnaces with Automatic 
Electric Control 


‘These furnaces will answer 
your heat treating problems 
for hardening, drawing, tem- 
pering, annealing or normal- 
{zing of dies or punches, raze 
and fixture parts, and in fact 
anything that will @t within 
Our range of muffle size, The 
Lueifer Automatic Heat Con- 
trol permits stepless control 
anywhere within. its heat 
range up to 2000" F. Ideal for 
preheating prior to high speed 
hardening. 


SPECIFICATIONS: 
atria sie Mel = T0S1555"1 S36" 26 


eave size 1S" x15" xT 
‘Operaion—110-alt Lut. Price $112.08, 
FAM, Pilati, 


ress a 
wa 


Operaen— V0 A.C, of 228 it AC 
Price $148.0, F..8. Pinel, Po 


Anterior sie Madel = 282 127 12" 4 
Cater sie wins 
peration— 220k LE, Price $280.00, 
FOB, Plndelpia, Pa 


GILBERT'S. SIMONSKI 
AGT. Bred SL Pld 8, Pa. 


Open throttle, press starter button and a Sheppard Diesel 
Generating Set is in operation. Close throttle and it stops. 
Can be serviced by any average mechanic. Uses ordinary 
domestic furnace oil for fuel. Generates electricity at about 
1c per K, W. hour. That's why "“Diesel’s the Power . . . 
Sheppard's the Diesel." Write for full information. 


Power Units, 3% to 56H. P. Marine Engines, 3% 
R. H, SHEPPARD CO., INC., 68 Middle 


DIESEL'S THE row Sy yp 
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orKp. 
1, Honover, Pe. 


Popular 
MOTOR BOOKS 


INDIANAPOLIS “500” RACE HISTORY BOOK 
Just, out! 1000. iustrations; 320 


2125 W. Pico, Los Angel 


os CHAMPION 
LAWN MOWER SHARPENER 
Also Mfg., Saw Sharpening 
& Key Machines 
FRANICS MFG. CO. 


3312 Tweedy BI, 
"soon GATE, CALIF., U.S.A. 


REP, CRACKE 
BLOCKS AND HEADS 


you. are interested in purchasing 
other trailer 


Say You Saw It 
In Popular Science 


\SION DRIVES ,, 
OWER EQUIPMEN), 


PULLEYS & COUPLINGS 


Available in a large range of 
sizes, CONGRESS DRIVES 
increase the performance of 
your workshop. They are the 
same precision drives that are 
being used as standard equip- 
y) ment by many of the worlds 
largest manufacturers of high 
priced precision machinery. 
Better hardware, hobby shop 
and farm equipment dealers are 


LOOK FOR  sclling CONGRESS DRIVES. 
THIS They are available in all popu- 
DISPLAY _ la sizes with diameters ranging 


from 1%" to 14°. You pay no 
more for CONGRESS than for 
ordinary drives. 


CONGRES: 
Dow 


2, Michigan 


It identifies the 
dooler selling supe~ 


rior CONGRESS pul- 


DIE CASTING 
leys and couplings. DIVISION 


WHY JOB WORRY? 
LEARN ELECTROPLATING — 


gic The OTTAWA ‘Buzz’ Master 
‘uo 


FAST! Powerful 6-HP motor 


pulley for belt work. Guarai 


Details 
OTTAWA MFG.CO., 801 Brush Ave., Ottawa, Kansas 


MINIATURE 


=» (an 
ENGINES eee 
rea 


THE WORLD'S 
MOST FASCINATING HOBBY 
Build them yourself — In your own shop 
With your own tools 
Send 10 cents for my illustrated 
catalogue listing "the Ww 
fargiet “selection” of minature 
engine castings and drawings. 


WAYNE MILLER 


202 
Chicago 6, U.S.A. 


Engineering 


NO MORE SWEEPING 
COMPOUND 


DOES MORE FOR LESS 


Muwaunet Dusmiess 


BRUSH COMPANY 


528 N. 22nd Street » Milwaukee 3, Wisconsin 
— 


$995 241 


Flash! 


GREAT NEWS | 
FOR ALL USERS 
OF FLAME 
CUTTING TORCHES 


\ 


CUT ACCURATE CIRCLES, 
Curves, Straight Lines with 
FLASH CIRCLE BURNER 
attachment for Cutting Torches 


Here, at last, is a precision 
A FLASH MODEL | ‘001 shar eliminates guess 
FOR MOST TORCHES 


work: handling hoses and hap- 
hazard methods of cutting cir- 
cles. curves, straight lines with 
a flame cutting torch. Stream- 
lined for quick and simple 
height and radius adjustment, 
the FLASH is proficient in 
any position, whether vertical 
or horizontal. Many industrial 
plants have proved the FLASH 
a real time saver and that it 
greatly increases the utility of 
any cutting torch. 

FLASH MODELS LISTED... $6.50 
Postage Paid within the U.S.A. 


We 
PRESTOWELD 


REGO Small 
PUROX 


When ordering Flash Circle Burner, specify make and size 
cutting torch desired for. Print Name, Address, Zone No. 
SCIENTIFIC RESEARCH So NavANSSU*SELACE 


PORTLAND 12, OREGON 


| 


All-Plastic Safety Goggles 


A mouvep plastic frame provides ventila- 
tion and reduces fogging of the tough meth- 
acrylate lenses of the latest model Eye Sav- 
ers, made by Watchemoket Optical Co., of 
Providence, R.I. The plastic goggles stop 
flying chips and splatters of hot metal. 


Transformer Weighs 1/3 Ounce 


‘A New series of tiny transformers—called 
sub-ouncers—is now being put out by United 
Transformer Corp., New York, N. Y., for use 
in hearing aids, vest-pocket radios and other 
items. Each unit is 9/16"x%”x%" and weighs 
% ounce. Its heart is a coil of Formex wire 
on a nylon bobbin; insulation is cellulose 
acetate. 


“AMED ANY 


(NEVER DRE! 
HEARING AID could BE 


AWb How MUCH 


of one-unit Hearing hid, bale Hsoring Ada. © 


«and brings you Amazing Advances for 


ther 
these Senco ME Ald has 
; , at all 
Amazing X-Cell out-performs units $ aries Advanta, 
times its size, providing ever-level, full = ed transmin, aut j ge 
tones. All one unit, hardly larger than ‘omfor, one smay; 


adeck of cards. Controlled power gives 
you better hearing under all conditions. 

Find out WHY there are more Bel- 
tone one-unit Hearing Aids in use than 
all others combined. 


BELTONE HEARING AID CO., Dept. PS-8 
1450 W. 19th $1, Chicage 8, Illinois 

Without obligation, send me FREE information on how the new, 
smaller Belione Mono-Pae makes better hearing so much easier now, 


Mail This Coupon Now! 


FREE BOOKLET 


Town State, 


45% 243 


MILL IT 


meee 4 
BEATS pit 


PTA Ce Better Built 
Lower Prices 


ON YOUR LATHE 


MILLING ATTACHMENT 


Now — you can do, ming, doting, end 
grooving, squaring shafts, | 
Bony other enportant operations 

PALMGREN MILLING ATTACHMENT i 


‘and all other makes. Tt Te ead 
‘vation for rotary angle adjust 
also graduated feed and adjustment 
screw; Exaly mounted by ‘trade | 
Dost. Tr 


ing nts ogee tot ATTENTION AUTO eee 


oon it wll atcky pay frill New Power, Pickup, Pt 


Amazing TYPHOON cpeck 
A GER . 

‘ 
olin 

=. an we 


day, mention make and. car mod 
Orders add 3% tax. west of Rockies add 10%. 


TYPHOON PRODUCTS CO. 


Your ELectric DRILL 
Has 100 Other Uses 


when used with K-Jax 1-2-3 Line 
1. for Wood and Metal Sawing. 2. for Metal Shearing. 
3 for Riveting-Chi ut holes in concrete. 
SN DALLAS, TEXAS 


is a Good Business 


Bier you can 


ng ‘a 
‘he only ‘machine that ‘Sles all hand saws, also 
band and cro circular saws. 
rE PLAN 's how to stal 


ESendTies Plann Se Png busines to nen 
Name 
Adddress__ 
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Pea eed 
FREE RADIO BUYING GUIDE 


RADIO PHONES. ony Bef 95 


ost se ALLIED’S 
suede 1946 RADIO 


King of, ELECTRIC “SWITCHES CATALOG 


ia Post W 


Securely grips "/s, 2s Ys OF Phe 
round, square of dual narrow tool 
bits or boring bars. Tool bics lat JP] 
longer, do better work. Order6o-L JP 
for left-hand, 60-R for right- 

hand standard 15° cutter 

channel. Write Dept. PS-8-TH, 


ALLIED RADIO 


IN RADIO... 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Experimenters! Send for the handiest, 
most complete 1946 Buying Guide for Every: 
thing in Radio! Features latest radios, sound 

stems, amateur and builders’ gear, thousands of 
radio and electronic parts—world’s largest and 
most complete quality stocks—at lowest pri 
Fastest service; expert help! 


BUILDING CONSTRUCTION | NEW RADIO SETS 
wood bade 9 COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDERS? SUPPLIES 
RADIO BOOKS 


ii« MORE THAN 10,000 ITEMS 
Everything for every radio use: 
New model home radios, 
phono-radios, recorders, com: 
munication receivers, Ham kits, 
code apparatus, radio parts, 
tubes, tools, test instruments, 
publicaddress equipment, low= 
cost easy-to-build kits, 
rams and matched parts li 
selection of instructive 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
for holes in. wood, tile, stone oF 
plaster. Sticks and stays put— 
Does not chip, shrink or fall out. 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
$1. can will be sent you post 
paid (in US.) for only $1. Full 
Money-back guarantee, order now. 
DONALD DURHAM Co, 
Box 804-L, Des Moines. Iowa 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jacksor , Dept. 7-HH-6 
Chicago 7, Illinois 


(Rush new FREE 1946 CATALOG. 


Nami 


Address... 


Ser ee 


$986 5 


” ~ Build and Fly 
* New! Complete. ™ © ae 5 4 rs e 


RADIO 30” Stinson me aa 


CATALOG) orcs Hi ont 


— z Lc pants 0 
READY NOW! Send For Your FREE Copy! — Searaearagine mee $4 
Radio sets..radio kits (including 19 Popular Mechanics Kits ‘nar, Sate itn Modele trom 
‘adie pars aectronicequipmenc-ampiters conpce,sand: | 26" Piper Cub $4 59 33th 
ard lines of post-war designed equipment and supplies: pages Kir T-04. -- s 
iid pages of what you've been waiting fr.-inthe Rew Concord | OrhertnurrglTrinine Mle 
Catalog, ready now! Rush coupon for your eopy=sent FREE! | Samine'Murtare™ S959 CieyelanCae 

Cleveland Model & Supply Co. 

4512422 Lorain Ave. Cleveland 2, Ohio, U. S.A. 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7, ILL 901 W.Jackaon Bed, » 265 Peaches St ATLAKTA 2, GA 


STANDARD. SciéwGE SUPPLY’ CO. 
1296 N. Peulina Street, Chicoge 22 


THINGS TO 
MAKE IN 


YOUR HOME 
~ STANLEY TOOLS 
Liteon 286 Eim Street, New Britain, Conn. 


BLOWER fiextine 
” Goa 


R POLISHED CAST ALUMINUM % 


844 Inches long. Heavy single unbreak- 
Able. casting. Free running 
Fubber wheels, Can't rust 

‘Trim, sleek lines. Looks like 
models selling up to $12.00, 
E 


New - Improved 
OIL FOR ALL --- 


Say You Saw 
It In Popular Science 


PERFECTLY CAST—ALL METAL 


AUTHENTICAST scale models ore scoring @ 


your hobby decler to show you the com. 
plete AUTHENTICAST collection of tanks, 
iveps cers, helf tracks ond soldiers 


Tonks $1.10 to $2; Men $1.85 


box of 12 asst", scaled to match 


Vehicles & Tanks of the World.” ~ 


COMET METAL PRODUCTS CO. 
GI's with bezockes, tommy guns, ries — machine gunners, GOwXewesicaie Richmond Hill 18, N.¥. 
antl-tonk crews behind the fomous M12-— 133mm “Long Tom 
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ANYTHING 
ANYWHERE 
ANYTIME S 


ALL PURPOSE ARC WELDER 


Yate D. 


110 0 40 A.C. 


in any gauge or weight. with equal 

‘ise. Compact. complete. sturdy as th 
liles. Formed steel and cast alu 

‘Bum cage, welded steel base, 4° cast 

wheels, Built 

Yeron REA 


rady to uses 
FORNEY MFG. Co. 
FORT COLLINS 3, COLORADO 


f 


Happy. carefree motoring. in 
measure, Is yours with the MULL 


directions, wrong-way travel, In 

‘Hull for time-proved accuracy 

‘ability, At your dealer's, Price $3. 
HULL MFG. co. 

. Box 246-E9, Warren, Ohio 


‘on Watch Repsiring, Clock 
Repairing, Engraving, In 
dustrial Diamonds, Aircraft 


REPAIR YOUR OWN ELECTRIC APPLIANCES 


WITH NEW AMAZING NICHROCITE 


CUTTING EDGES ( 


curate © Quick 


serene 

ieiidee PS a oe oie 
fer, Seat anu aint al sfane, Tie $2. 

if ie 

x 606, TROY, N.Y. 


Denters, cabinet make 


McLAREN INDUSTRIES, INC.. 


RIDE ONE 


and you'll 
buy one! 


Make Your Bike a Motor Bike 
With a WHIZZER Motor! 


The modern idea in dependable, low- 


ation. Thoroughly proved 
ht years of service. Fits 
c. Opens up 
and travel op= 
your vacation, 
for errands, shopping, recreation, busi- 
ness, work. 214 h.p.—drives through 
V-belt, ffected by road or weather 
conditi Speeds up to 35 m.p.b. 
Plenty of 
power for hills. Does not interfere 
with normal pedaling of bike. Put a 
Whizzer on your bike now! Easily in- 
stalled. Comiplete, except 
dealer or mail coupon. Av 
WHIZZER MOTOR 


Pontiac 


ns. 
jes per gallon of gas. 


Precision - designed, precision 

built by automotive craftamen in 
hheart of the auto industry. 

And auto-type assembly 

‘duction has brought i 

swithin reach of all! 


IF NO LOCAL DEALER, USE COUPON 


WEHVZER,MoToR COMPANY 
Dent Is is, Pontiac 1b 


Socios Fs which Inclades $2.42 Federal Excise Tax, 
‘order, Send me one Whisser motor, com” 
tax pela with Tull ostallston inetroctions,” Weiten 
osrintee with very moter” 

Wf descriptive literature only ia desired, eheel here (). 
NAME, 


Lvetcvereanesese 


Aus, 


i946 247 


POWER 


YOUR MODEL! 


Phantom P-30 


{Inthe AIR on the SPEEDWAY-or on the WATER 
This sensational CLASS "B* PHANTOM P-30 is 
the talk of the Model World. © Built to highest 


PHANTOM P-30. Pri 
COMPLETE with COIL, C 
TANK ond SPINNER. OROER 
Cash or C,0. 0,—IMMEDIATE 
paid en all CASH orders—or 
fond WE WILL SHIP C. 0. 
beoutih 

his od 


in yours FREE if you 
DO IT TODAY 


PHANTOM MOTORS DISTRIBUTING CO. 
806 EAST GAGE AVE., DEPT P-8, LOS ANGELES 1. CALIF. 


Your Rust “roubles are Over 
CORQDEX Rust Remover 


is the war-time miracle liquid which cleaned millions 
Batts duriog war eifort, CORODEX perltively semeves 
RUST and CORROSION regardless of depth, from iron, 
steel, brass, bronze, copper. chromium and nickel. Cleans 
tools, hardware, sports equipment. household utensils, ete 
for a few cents a piece. No RUBBING or hard work 
CORQDEX IS UNCONDITIONALLY GUARAN- 
TEED TO REMOVE RUST WHEN DIRECTIONS 
ARE FOLLOWED. Valuable Manual of Rust Control 
At Sears Chicago, Suburban and Gary stores, S0c and 
$1.00. Mail orders QUART SIZE ONLY $1.00 Money 
Order or Check F.O.B. Chicago Express to: 
SEARS, ROEBUCK AND CO. 


CHICAGO §, ILLINOIS 


ICELESS ICE! 


Refrigeration without Ice or Electricity. 
Instructions, 25c. 
DUFFY CO., Box 523E, COVINGTON, KY. 


Do a Better Gob 


WITH ONE OF THESE 


EMPIRE LEVELS 


Only 3 ox. wat. 


| ALUMINUM LEVEL — 
& U 


Tool 


Write direct for 


E LEVEL MEG co 


CARMEN-BRONSON COMPANY 
165 East 3rd Street, Dept. 8-A Mount Vernon, N.Y. 


SHEET METAL PROJECTS 


iT SELLERS 


i WOODWORKERS ... Get this 


constantine MASTER MANUAL 


Wew UNIVERSAL LATHE TOOL POST 


Provides unique means of milling any RADIUS, Convex, concave or ellip- 
tical. Adaptable to Atlas, Logan. 9” South Bend, Power Craft or Crafts- 


man. Uni 


1327 ARAPHOE AVE. 


tersitories open for distribution rights, Write me at once 


for descriptive folder and interesting proposition 


ALLEN F. FEASTER MFG. CO. 
BOULDER, COLORADO 
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JUST OUT—WAR SURPLUS—BRAND NEW 


DIAMOND SAW BLADES 


WITH ACTUAL DIAMOND DUST ON CUTTING EDGE 
Formerly Sold up to $30 each 
ly reduced prices | 


6 inch $3. 60, 8 inch $4.70, 10 inch $5.80 Fst. J | 
AU have % inch arbor hole 


ieee are postoaid. Leck 


SECRETS... OF ~ 
WINNING GOLF 


Easy to Learn “Dynamic Swing” Every Pro Uses 
PLAY IN THE 70'S, Enjoy your gam e 
friends. Get out of the "du 
most powerful and accurat 
You rhythm and power. eliminate e you 
MASTER OF EVERY CLUB. Easy to make long drives ai 
beautiful approach shot rt 

practice a day. COMPL 
postpaid, or $1.00 plus 2 


Onaw vers 808. Ye 


for postage and C.0.D. fee Your 
Toney back if you're not amazed with results. so order NOW! | 


IS SKIN BETWEEN 
TOES-CRACKED 
ITCHY, PEELING ? 


Athlete's ( 


Don’t delay—apply Zemo—a Doctor's 
fast acting agent —so wonderfully 
soothing yet so powerfully effective that 
first applications promptly relieve 

ching soreness and aid healing. Zemo 
actually kills on contact the germs 
that cause and spread Athlete's Foot, 
It helps guard against re-infection, 
‘That’s why Zemo has such an amaz- 
ing record of continuous success! First 


trial convinces. Buy ZEMO 


at any drugstore. 


PAK LITE LIGHTER 
AE CIGARETTE CASE 


THE SYLVAN COMPANY 32% #57s2t%cehc 


ing 


OPTICAL ILLUSION 


ventlor 


makes dra 


10H, Hieeter 


SUPER DRILL GRINDER 


Sharpens round shank drills 
from’ 3/3" to 11/16" in! 
diameter, up to 11° long. | 
Grinds old drills Uke new 
in 4 different. point angles, 
using hand oF power grind: 
Ing. wheels. "Money-back 
Suarantee. 
Price only $2.95 


THE “POCKET-SIZE” 
* MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK © 


‘and polishing fobs in tool rooms and machine 
peed 


Gated: Aircraft 
Fespect of the 


ee TREE CATALOG. 


DREMEL MFG. CO. 


‘and versatiity of Dremel 
iped establish pro- 


$986 249 


Takes any view oF ob- 

Feet Youn! 

paper in ret detall and full, colar 
imple. tracin 
Depts 


raw Ap 


Safeguard against 


ATHLETE'S FOOT AND BLISTERS 


WOVEN PLASTIC SHOE VENTILATOR 


New amazingly simple invention keeps air circulating under the 
feet, Rids shoet of 


‘other rubber soled boots and shoes. MEDIUM for 


DEALERS WANTED 
© Put a pair in your shoes and if you don't find 1 
they'll not cost you 


MAIL THIS COUPON FOR “HAP. E. FEET” 


foot comfort 


@ 


| Dale Vent-0-Sole, Inc, 
1 45 Holleck 51, Newark 4, N. 4. 

‘On your Money-Back Satisfaction Guorantes 
era's] $1.25 Heavy Duty [] $1.00 Medium Duty for one 
alr of shoe ventilators 
y Show Size is 


t Nome. 
i 

1 padeos 
I cin 


High Powered 


TELESCOPE 


COMPLETELY FINISHED LENSES 
for 250 pore roreer ope: only $2.50 


Seo the mountains and craters on the 


compietely 
PES. Ls 


postpaid. 


MAKE YOUR OWN MICROSCOPE 


Speclal—high powered microscope objective, focal length 
‘Sham. mounted in metal cell only $1.35. This ‘meroscope 
‘objective used together with the exe lenses from the above 
feleseope Kit constitutes the complete optical or a 
ideation ranging from 100 
Sluded, Although this objective is made for use ina micro: 
Scope it may also be used ae power astronomical 
Eyepiece, Used aa telescope eyeplece with the 15" focal 
Idngth objective of' the above telescope Tensrs It gives 


{telescope with the amazing magnifeation of 600 “pow 
Price, only 1-35 postpaid. 


COMPLETELY FINISHED MICROSCOPE MECHANICAL PARTS 


‘All mechanical parts needed for completing a microscope sith the 


Gan be. agseimbled: from these parts and the above lenses. in 15 
‘arts. only $1.45 postbaid 
Prompt Shipment Guaranteed—Satisfaction or Money Refunded. 


BROWNSCOPE CO. 
Dept.8P 24W.45thSt. New York 19,N.¥ 
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CARBIDE SCRIBER 
NON-MAGNETIC 


FOR HARDEST STEEL, GLASS, ETC, 


Tungsten Carbide—the hardest metal made by 
fan-—carefully ground on diamond laps, brazed 
into stainle: . 

hs 


and other metals — for 
etching, marking, 


LUGAS-MILHAUPT ENGINEERING CO, 


5051 SOUTH LAKE ORIVE + CUDANY, WISCONSIN 


posit 


‘machine—now 
‘craftsmen, model 


Fs 
‘dually well og inaide cut-out Openings oF 
‘Outside ‘edges, on intricate scrolls, 


WORKSHOP! Sold on 3 Days" 
money back GUARANTEE. 


FREE! 


— MEAD SPECIALTIES, CO: 
Cla ii4 worth Knox Ave. 


MAKE YOUR OWN 


| COSTUME JEWELRY 


BIG EARNINGS AT HOME 


YOU con moke costume earring end pin sets, brooches, 
| eckloces, dress clips, cameos, ete. 


We iewsiry findings; bar ping, sor ser, 
‘Shey sarwn, sone sty Sela, ahah 


<n WRITE FOR FREE CATALOQUE 
PHILADELPHIA BADGE, 1007 FILBERT.ST., PHILA. 7, PA 


i peed. Ml $100 Dito 
| Bisex Yar compteds pinay ant catal 
LESAY MEG. 12h Leiay Bid, Minny 8, Minn 


The Real Fun in Photography is 


ytArene 


\CKET-SIZE shots 

‘sprout to salon-worthy 

pictures. . . and it's so easy, $0 

inexpensive with a Federal. From 

Jens to lamphouse the Federal is 

‘a precision instrument, designed 

land engineered to produce mas- 
sterful prints. 

Included in the low cost of a 
Federal Enlarger is a fine anas- 
‘tigmat lens—another extra value 
feature that makes .. . 

“America’s Fastest Selling Enlarger” 
“ENLARGING IS THRILLING” 

Al you have to know about ealargiog ia 48 

touting, wisdom-packed 


25¢ at Camera Stores Everywhere 
cr send coin (no stamps, please) to Federal 


as 
al ies ee tain Pa 
FEDERAL Mrs Phote 2 7 Electronic Devices 
es 23 EN STI * BROOKLYN 5, N. ¥. 


BROADENS SCOPE OF YOUR SHOP... 
+. SAVES HOURS OF TIME 


‘With an Atlas and its low-cost accessories, you 
can handle all kinds of sensitive drilling, tapping, 
and routing and get real “professional” Lg 9K FOR 
results on mortise-and-tenon joints for TH/§ SIGN 
tables, chairs, doors, bookcases, cabi- 

nets, storm windows, screens. Ask your 

‘Atlas distributor for full details. 


ATLAS PRESS COMPANY 
855 North Pitcher Street, Kalamazee 130, Michi 


KEEP PAINT BRUSHES 
IN TOP CONDITION 
WITH 
Cabot's Brush Cleaner! 
Smack out harden tint and lacquer 
fire down’ tothe beet tisraatess es 
Baltes ‘nad seuing. "Non-taustic: non-infammable 
Economical, won't evaporate. Can be used 
‘Overs June souk say" brush ia 
's ready-to-use brush cleaner, and 
in water. Residue won't clog drain. 
6 come out soft, flexible, lustrous. 
ample today! Enclose, 10¢ for 


SAFE FOR HOME USE! 


ELECTRICITY FOR ANY JOB 


ANY WHERE 


Reliable, economical electric, serv- 


‘unit. compact design. 
sturdy construction. Water 
or aiF cooled 


nation A:C.-D.C. types, 
165. different models, 


Write for folder, 


ONAN 


1842 ROYALSTON AVE. MINNEAPOLIS 5, MINK 


LUGGAGE, BOOKS 


also china, glassware, toys and 
furniture. Makes models, too. It's 
waterproof, transparent, flexible. 


DUCO CEMENT 


‘Aus. 
1946 251 


SMALL EFFICIENT 
SPEED REDUCER 


20:1 60-1 150-1 


Torque capacity 100 inch pounds. Espe- 
clally sulted for bench work. home work 


\ulred. Shipping weight 
In carton, 8 Ibe. Full money back guarkn= 
tee, Prompt deliveries, 


SSeie) 


MASTER KNURLING TOOL 


for production or occasional jobs 
at aa? 


eiferm 
Sect, 
sir. 


WEAVER SALES DIVISION 
238.0. TR. &SAV.BLOG. SAN DIEGO 1, CALIF. 


Famous Barron DRILL PRESS 
Accessories... 


Multi-Purpose iral Flute 
WOOD PLANER..$7.50] ROUTER BITS 


Fite ANY drill press, Planes, Special radial shaped flutes for 

faater, smoother, easier routing, 
‘and | grooving, earving, »round-eod 
steol| toetiing.. “Extra long cutting 
now | flutes for deeper work. Available 
fn use. 10 Day Money Back | in individual iaes. Complete set 
Guarantee. Tet oe 


Auxiliary Drill Pres: 
5) TABLE .... . $8.85 
Fite chuck of dill press. Un-] Hard Alcoa aluminum 234 
excelled for amooth, even surface | inch table. Fitz on standard dri 


Rotary Surface 
SANDER . . . $5.9! 


7 ine area. imion, ground. 
labor saver. Complete with 20| Heavily ribbed, With Barroa 
‘tating discs. 10’ Day ‘Money | steel fence. A “must for every 


Back Gusrantee. ‘ill prem, 


Write for FREE Catalog 
BARRON TOOL CO., INC. 
370 Architects Bldg. Detroit 1, Mich. 


BARRO PRECI 


WORK SHOP 


FINE TOOLS 
: WEED 1 


conic FINE OIL. 


+ Lubricates 


UE 


* Prevents Rust 
2-1n- ONE 
ow «Cleans + Polishes 


3-IN ONE OL 


i Build Your Own 
RADIO RECEIVER 


‘Lacie plastic; oily 


penta potty 
Tne MONEY BACK lng 


GUARANTEE. Seo prepad or COD pus Pe 
PONE ORDER TODAY! Dept. PS- 
KITCRAFT INC. 614 North San Vicente, Los Angeles 46, California 


(DISTRIBUTORS WANTED -BIG PROFITS 
? Quwik-Lite Light 


= $3.95 

GUET SET Pv eWER re brings 
oust EWER 

wee a 


ton WALT Bnet 


MICKEY. MOUSE. VIEWER with 
o 
el Fim Sin chachad by 


oy 
ewan onl or 

‘A your Desler's, 
ICRAFTSMEN’S GUILD 


Romeine Street, Hollywood 38, Calif. 


Build your home NOW 


wome now for hall the cout 
youself with Ciu-a00ee 
new briel discovery you yourell 
‘cement and so.'New being 
ds of home builders. Leare how, 
Complate information nderstond 
Instrecton bool. $0 iustratons, 40 cheptern | 
complete home plans. Money beck guarentee 
FHA. approved. Send for your beck today! 
Mail $1 to Ctu-ADON CO. Dept. APS . P.O 
Bor 775, Valeo, Call. Your book by reteen mall 


Ch 


a PHake Your Owe 
oy RUBBER MOLDS 
\Fe0) with 


RED LATEX MOLDING COMPOUND 


“gol denalty) Tow va 
able in quart and ives perfect results, 
tol apply. Send. for complete information -and pric 
SUPPLY CO., Dept. 13, 474 Lilly Ave., Columbus 


REAM DREAM 


eatalog of cutting tools and supplies made available for 

ALSIP hime ce yours Yor the Saklnn. Hard-torget cutter 
nundreds of the in our a 

ective this wonderful catalog ttae- 


intely “by return 
EASTERN TOOL & SUPPLY COMPANY 


Write 176 Grand Street, New York 12, N.Y. 
or Phone asroet d'svae 


BURNING PEN;-Sectri, Coot Handle 


“ew POWER CUTTER KIT 


with @ cutting range of Sia” 10 2 V2" 


HOBART Are Welding 


Starts you in Business 


fomeone else, I'm going into. bus 
ners for myself”? Here's your chance 
fe Hobart Arc Welder torts you 
your own besinens, with minimums 


= 

Are Welding G | 
: 
AC. are 
Welder 


EASY TO OPERATE! 
There's nothing complicated in producing the high 
W you hoves 

tet you 


BUILD YOUR OWN" ARC WELDER! 
With the Hebert Generoter, o vied 


Generator Only 
HOBART SCHOOL OF ARC WELDING 


Jorn welding ot Hebort's fomeus Schoo! 


Send me my FREE ¢ 
ers Pocket Guide 
ems checked below: 


CiElectsic Drive [Generator Only 
DAC. Welder C Welding Schoo! 


er 


Aus, 


tea6 253 


How to Start DOWEL TROUBLES? 
YOUR OWN BUSINESS Ses canatle Sone hat teh 3 


‘Simply rotate wood § 
of drill press” and § 
push on SPEE-DOWL! Wor 


: fore FS TW lle eg Se 
16” sizes_ Only Si! Send ‘or MO. 


MARCOT KEY MACHIN E 


team jelivery 


GENUINE RADIUM 


NIGHT GLOWING 
BUTTONS 
LOCATE ANYTHING 


Eat Pennivivanla, HD, 
IN THE DARK! OTO DEVELOPING. & PRINTING [ew 


if Ean tong wet 03h % 
if CENTURY PHOTO SERVICE Dept. X La Crosse, Wis. 


oe HOW TO BUILD YOUR OWN 


gpyeinstquction card. pr 

Mor ekolt ot aclishted. (ACTUAL size) CABIN OR BUNGALOW! 

LUSTROLITE CORP.,. 6927 Carnenie Ave., Cleveland 3, Ohi i 
Here's an amazin 

tailed” plant for tiie 


STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES $5.50 to 8.00 
DUALS 17.50 10 20.00 


tace 
ing plumbing! Costs ony $1.98 


SEND NO MONEY 
DEALERS WANTED 
SANDEE MUFFLER CO. 


ch 
ndomely 
7523 S. WESTERN AVE., LOS ANGELES 44, CALIF. f 


idea 
fetuen tt for refunds oN 


WRITE FOR FREE 48 PAGE BOOK 


“Success with Dogs” 


© Get this 
Packed Ulustrat 
bout ‘he care, feeain 
training “of dogs 


ind "How 10 Build Cabins’ in edition checked: 
DeLuxe Edition $2.48 Regular Edition $1.98 


heck here if vou send payment with order, and we will 
Shipping cosia, Same return privilers 


POPULAR 
254 science 


This one 


LIAM 


BEA3-EY6-28A8 


IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS 


sp ‘ Soi Sue AVAILABLE KOW 
Brnawic WITHOUT 
PRIORITIES! 


New Léfe FOR YOUR CAR 


USED IN: IT REMOVES: 
1, GAS TANK 1. WATER 

2. CRANK CASE 2. SLUDGE 

3. CARBURETOR 3. CARBON 


you Drive Alor 


tems. “The bible” 
Rodelers: Write for it now-—no obligation, 
wntural 


Write For Details 
DACAR CHEMICAL PRODUCTS Co. 


[AMERICA’S HOBBY CENTER, INC. 
Dept. $86, 186 W. 22nd St., N.Y. 11,N.¥. 


SPONGEAWAY | 


Turn Your Home Workshop 
into a PAYING BUSINESS! 


Bponte your dog with (or dip him @ Have you a small wood working 

inp Spouge-A way solution yuki . 

the teks which are malicg your shop in your basement or garage? 
es 


How would you like to earn $100.00 
cence, | tcc" 
from pee dro or department 

store and free your dog of ticks AMERICAN WOOD WORKS 


ieee seme Subsidiary of American Builders Supply Ce, Inc. 


6359 YUCCA+ LOS ANGELES 28, CALIF. 
OFFICES IN ALL PRINCIPAL CITIES OF THE WEST 
ONE FOOL WITH 6 USES!) 


It's a universal tool for the 
hobby shop and for car- 
penters because it has so 
many uses, Miter-Master takes the place of an expensive 
miter box, with scale marked to miter 5, 6, and 8-sided 
frames, Rugged steel construction. Full directions for use. 
‘Ask your dealer, or we will send it postpaid for $1.50 (foreign 
$1.78). Satisfaction guaranteed, or your money back. 


N A Friday night a few weeks ago, 
Volta Torrey, puntenanced 
Managing Editor of Popular Science 
Monthly, boarded a commercial transport 
plane at New York's LaGuardi: and 
flew off to San Francisco on the strangest 
assignment of his journalistic career. 

He was on his way to the vicinity of 
Bikini Atoll in the Marshall Islands, site 
of the atom-bomb test. He was one of a 
carefully selected group of men—from a care- 
fully selected group of publications—who 
were invited to be present as observers at 
the dropping of the bomb. 

Torrey went well prepared. He had to 
take the traditional “shots” insisted upon 
by the military services as barriers against 
any stray microbes he might encounter on 
a trip that was expected to last all of two 
months. He combed through his wardrobe 
for clothing that would make the heat of 
the Marshalls, just north of the equator, at 
least bearable. He took sunglasses, and he 
borrowed a pair of binoculars from Perry 
Githens, PSM’s editor. And, of course, he 
took along the mark of his profession, a 
portable typewriter. He was well equipped 
when he stepped aboard the official press 
ship, the Appalachian (above), in San Fran- 
cisco harbor. 

He was well equipped in another way. 
Volta Torrey is as conversant with the atom 
and nuclear fission as most people are with 
the neighborhood gossip or the current 
movies. Son of an engineer, he was named 
after Alessandro Volta, the 18th-century 
Italian scientist. He served his journalistic 
apprenticeship, as have most of the mem- 
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serious: 


bers of PSM’s editorial staff, on newspapers. 
As reporter and desk man, he worked for 
the Omaha World-Herald, Chicago Tribune, 
Cleveland Press, New York Herald Tribune, 
PM, and the Associated Press. He learned 
how to handle news in an interpretative 
way—so the reader would understand it. 

Torrey excelled, Not only as a newspaper- 
man but also as a student of world affairs, 
his contributions to public education were 
so marked that he was designated a Nieman 
Fellow for a year's study at Harvard Uni- 
versity. From that came a book over his 
signature, “You and Your Congress,” a study 
of Congress in its relationship to the people. 
So thorough, so painstaking was the record 
of his work that he was selected to help 
write the report of the U. S. Strategic Bomb- 
ing Survey, in which the civilian looked at 
air power in World War II. 

His bent is toward the scientific. He likes 
to wallow around in such subjects as the 
structure of the atom. Before assuming the 
post of co-managing editor with Fred Otis 
Newman, he was one of PSM'’s star re- 
porter-writers. 

For Torrey’s eyewitness report on Bi 
see pages 77 to 80. 


Txcvey Fine 


i, 


GEST SEULER( 


EFOE is receiving thousands 

of requests for the descriptive 
‘brochure showing architect's draw- 
ings of several houses which can 
be built by the entirely new Defoe 
method of building permanent, 
comfortable and efficient homes. 
¥ ¥ When the critical shortage of 
, which is para- 
ing, is over, Defoe 
will be able to offer you a home 
to fit your individual needs—at a 
price which will bring the savings 
made possible by advanced mass 
production methods. ¥ ¥ Send for 
your copy of Defoe’s interesting 
‘land instructive brochure today 
sothat you may better understand 
how the Defoe method works and 
how you will be able to obtain just 
the home you have always wanted, 
custom-built “To Your Measure," 
by Defoe’s master craftsmen. 


EDEFOE SHIPBUILDING COMPANY 


Illustrated above is the Cape 
Cod mode! now in limited 
productionat Defoe's Bay City 
plant. The present housing 
emergency will restrict De- 
foe's output to homes of this 
single design and, for some 
time, all of them’ will go to 
ex-service men, under prior- 
ity. But it will pay you to 
study Defoe's brochure now 
so that you can formulate 
your building plans and pre- 
Pare to be one of the first to 
‘own a new Defoe home when 
unlimited production is 
once again possible. 


HOM 


| HOUSING DIVISION 1 
DEFOE SHIPBUILDING CO. | 

| DEPT. pss 
| BAY CITY, MICHIGAN | 
! 


I 
| Name. 
i 
1 


| city and Sta 


|e 


Street 


BAY CITY, MICHIGAN. 


Aus. 
i946 257 


SOUTH BEND 


PLAN YOUR SHOP AROUND THIS LATHE 


9-INCH LATHE FEATURES 


Fine workmanship by highly exper 
‘ced machine tool craftsmen 


Superfinished spindle with large 
bearings 


jolt drive for smooth, quiet operation 
at high speeds 


Back-gear drive for power and low 
‘speeds, 


6, 8, 12 or 16 spindle speeds 


Thread cutting range (Model A)—4 to 
224 per inch, 48 pitches 


Precision lead screw for thread cutting 


Worm drive and n clutch for 
power longitudinal and cross feeds 


Three hand-scraped V-ways and a flat 
way on bed insure gnment 
headstock, saddle and tailstock 


LATHE BUILDERS SINCE 1906 

SOUTH BEND LATHE WORKS 

456 EAST MADISON STREET, SOUTH BEND 22, INDIANA 
258 Science 


The South Bend 9-Inch Lathe is basic equipment for all kinds 
of accurate machine work — precision manufacturing opera- 
tions, auto, radio and appliance repair, tool and instrument 
work, model building, pattern making, and wood turning. A 
fine precision tool capable of machining work to exacting 
tolerances, it performs a wide variety of operations on met- 
als of oll kinds, wood, plastics, and similar materials. It is 
used for turning, boring, drilling, cutting screw threads, mill- 
ing, grinding, polishing and many other machining jobs. 

The 9-inch South Bend Lathe is practically a shop in it- 
self as the addition of a few practical attachments will in- 
crease its versatility beyond the usual scope of lathe work. 
Write today for catalog giving complete information on this 
and other types and sizes of South Bend Lathes. 


